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On tlie G-eograpliical Distributioa of tlie Aecipifcres. 

By Br. Bowbleb Shabpb, F.L.S.j F.Z.S., 

[Eead February 3, 1876.] 

(Elates I.-IX.) 

Part L The VTJLTTJEII)^. 

The following papers will form a supplement to the Britisli- 
Museum ^ Catalogue of Birds/ In the latter volume a classifica- 
tion of the Aecipitres is unfolded; and I now propose to treat of 
the geographical distribution of the birds described in the first 
volume of that work ; for until a classification has been deter- 
mined upon, my experience tells me that it is impossible to treat 
of the distribution of the feathered tribes over the earth’s surface. 
I am at the same time aware that several writers have called in 
question my arrangement of the birds of prey, notably that con- 
scientious and indefatigable naturalist Mr. Eobert Eidgway ; but 
I have as yet found no reason to modify my conclusions in any 
serious degree ; and I therefore feel pleased to have an opportu- 
nity of expounding my system 'of classification' of the Aecipitres,, 
feeling, as I do, that the consideration of their geographical distri-. 
bution will confirm tbe views expressed in the work above 
alluded to. 

It is here necessary only to state that I divide the birds of prey 
into three distinct groups, which 1 consider to : be of the rank of 
suborders. ■ These are Hawks, Ospreys,^ and Owls. The second 
and the last have a remarkable osteological character in com uion in 
the long tibia, which is more than double the length of the iarsus ; 
and they have 'at the same' time the outer toe reversible. These 
jlixk. joijbn. — zopnooT, Ton. xiii, ^ , 1 , 
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points seem to me to "be of the first importance ; niid as furtlu'r 
characters can he found for the separation of the Owls from the 
other hil'ds of prey, it seems to me natural to consider the Ospreys 
as Aecipitres with an owl-like structure and the hahits of Fishing 
Eagles ; and thus they would naturally occupy an intermediate 
position between the Owls and the great mass of the diurnal birds 
of prey. 

The first of my siihorders, the Ealcones, is much the largest of 
the three, and may be divided into two primary groups — Vultures 
(V ultiiridoe) and Hawks (Falconidje). The former have never any 
true feathers on the crown of the head, this part being either quite 
bare or covered with silky down. In liabits, the American Vul- 
tures so closely resemble those of the Old World, that I cannot 
bring myself to consider them anything but Vultures, though ad- 
mitting that they are very aberrant in their structure. I there- 
fore still keep them in the family Vulturicla», and divide these 
birds into two subfamilies, one of them (Vulturin©) containing tlie 
Old-world vultures, and the other (Sarcorhamphinee) containing 
the American species. It is with the geographical range of these 
birds that we now propose to deal. 

1. VULTUB HOKACHUS. (Map I.) 

V. MONACHUS, L , ; Sharpe, Cat, B, i. p. 3. 

For the distribution of the Cinereous Vidturc see DresseFs 
^Birds of Europe * (pt. xiii*); but observe that the bird does not 
visit West Africa as there stated. The vulture mentioned by 
Eraser under the name of K monaclim is the siiial] form of African 
Hooded Vulture, Weopliron monaelms (Temmiiick), peculiar to the 
Ethiopian region, into the north-eastern portion of whieli alone 
the present species ranges. 

Fal/earctic Region. 

Rmce, Occurs accidentally ia Provence, Languedoc, and Dauphine 
{Begland df Oerhe); inhabits the Spanish Pyrenees 'as well as the French, 
where it arrives in June, departing in October. It is not, however, un- 
common on a fine winter day to see them appear in the neighbourhood of 
Bagneres-de-Bigorre, which fact seems to indicate that at least some indi- 
viduals winter, if not in the f reneh, at any rate in the Spanish Pyrenees. 
The localities which it seems to prefer in the western chain of these moun- 
tains are, according to M, Earraeq, Mounts Orsamendi, Mousson, Rei- 
houra. La Rhum, andpspecially the Aldules., .... A large band of them 
passed near Angers in October 1839,. computed tomumber 100 individuals. 



G-EOaKil^HICAL BtS^niTBUTIOF OT THE ACOIIHTRE^, S 

of which three were secured ; and a stili larger band was said to have 
passed two years previously. Both came from the nrortli and journeyed 
towards the Pyrenees (Jaubert et BarthelemV'Lapommeraye). 

Spain. By no means rare throughout Andalucia (Saunders); Castilles 
(Lilford); near Marbelia and Cordova (L'i//brfl) ; on the Spanish side of 
the Straits frequently to be seen in winter and early spring, though not 
nearly so common as the Griffon Vulture ; it is more common near Seville 
than Gibraltar ; some breed in Andalucia. Pound by Lord Lilford nesting 
near Madrid (cf. Irhy^s B. Gibr, p. 28). 

Portugal. Portugal (Bocage); Benavente ( WelwitscJi) ; Alemtejo (Mira) ; 
Collares (Memzes), Cf. Souza, Cat. Accipitr, Lisb. Miis. p, 30. 

Balearic Isles. Resident in Mallorca (Saunders). 

Swit^ierland and Savoy. Very rare in both these countries (Bailly). 

Italy. Accidental in the Apennines ; tw^o specimens killed near Sarona, 
according to Durazzo^ two killed in May 1803, near Ripatraosone, in the 
province of Ascoli-Pieeno (Salmdori). 

Sardinia. Commonest Vulture in the island (Broolce). 

Austrian Empire. Rarer than the Grifron, and occurs hut seldom in the 
northern and western portions, Kloubouker district (Briinner-Kreis); Stein- 
burg, in Carinthia; Southern Styria, accidental, once near Pettanj not 
rare in Siebcnbiirgen ; doubtful whether' it breeds in the High Tatra, 
Galicia ; Hungary, nearOfeii, common in the south (Von TscJmdi); Banat 
(Zelebor^ Mus. Wien). Cf. Pelzehi, Geier tmd Falk. p. 126. 

Bohemia. Very i*are (Fritsch, J.f. 0. 1871, p. 175). Comes from the 
eastj Konig-gratz; the Georgsberg near Laudnicj near Leitomitschl 
(Fritsch). 

Germany. Once in Schleswig, once in Ober Lausitz, once in E. Prussia 
(Borggreve), Frankstadt (Ma^rea) in the end of May 1873^ Hochwald, 
not far from Frankstadt ; about the same time near Bielitz, Silesia, on tne 
authority of Prof. Tolsky (Von Tsekusi, J. f. 0. 1874, p. 341). 

Kurland. Shot by Forester Tamma (Goebel, J.f. 0. 18/3, p. 8). 

Poland. Kielce and Rakoliipy in the Government of Lublin ; near 
Warsaw'; near Lomze (Tacza7iowsM). 

Turkey. By no means a common species in Central Bulgaria ;■ breeds 
in the thickly wooded hills that border on the Pravidy Valley (Farman) ; 
pletitiful on the southern Danube (Dresser) ; common in Macedonia and 
Bulgaria, numerous in February (Blwes ^ Buckley); very common on 
the Bosphorus during migration (AlUon 8f Vian). 

Greece. Breeds in Attica from Corinth to Livadia,resident also in winter 
(Lindermayer) ; breeds in the Cyclades, leaving in winter (Brhardt) ; 
Ionian Islands (Lilford). 

Southern Eussia. Steppes of Bessarabia (Nordmam) ; Crimea [?] (IVoraf- 
mann)j Tiik (Radde). Sabanaeff did not, meet with it in the southern 
^ Ural. 

Asia Minor. Xanthus (Fellows); only of very rare occurrence near 

, " 1 ^ 
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Smyrna in summer j but I think I iia%^e seen it \?itli other Viilturcs near 
Kaias {Kruper^ 1869, p. 23). 

Cyprus, {M'us, BeroL). 

Palestine. By no means comnion^ but a few scattered ovei'* the country 
(Tristram). 

Egypt. Thimighoiit the country, but nowhere abundant (Shelley). Von 
Heuglin only once saw it, near Benisouef, and considers it to be a very 
rare straggler, 

Algeria. Not common,- only seen, singly or in pairs (Loche ) ; in the 
mountainous parts, more especiadly in the neighbourhood of Constantine 
(Taczaiiowski^ J.f. 0. 1870, p. 36). 

Morocco. Once near Tangier (Fuvier); a'specimen, perhaps the iclenti- 
cal^one obtained by Favier, is in the Norwich Musciina from Tangier (Irby 
B. Gibr. p. 28). 

Northern Persia (Blanford). 

Turhesta?i. All over the country, breeding. Found" during the winter 
season in the north-western and south-western divisions of the country 
(Severtzoff). Cf. Dresser, Ibis, 1875, p. 98. 

Jfidia. By no means rare throughout the north-west provinces, becoming 
more common in the country north-west of Delhi in the cold weather 
(Jerdon, lUs, 1871, p. 234). Tha-oughoiit the Ponjaub, N.W. Provinces', 
Oudli, and Rajpootana, north-westof the Avavalli Hills in the cold weather, 
being most abundant in the far north-west, and becoming less- and less 
common as you proceed south and w^est ; a few specimens met with in that 
portion of the Central Provinces known as the Sagar and Nerbiiddah terri« 
tories, and in the northern or Shikarpoor eollectorate of Sindh (Hume) ; 
once about twenty miles north of Ahmedahad (Butler) ; not yet received 
or heard of from Jodhpoor, Outch, Kattiawar, or Sindh ; and though it 
may doubtless occur within this vast tract, it can only be as a rare strag- 
gler {Plume); met with in the- cold weather near the Sambhur lake (Adam, 
S. F. 1873, p. 367); once at Ajmere, and, further north in Rajpootana it 
is not nneominoii (Hame) ; Nepal (H’o%so?i)j Darjeeling (Jerdow) ; Bho- 
tm (Hume); Asmxk (JenUm, Mu$. Calc.)» 

Mongolia (David). 

China. B&king (David); Kmgpo (Swinhoe, Mm. Brit.); mouth oftlie 
Shanghai river and Chusan archipelago (Swinhoe), 

2. Grxxs xuLTns. (Map II.) 

Cj. Funvus (Gml); Sharpe, Cat. h p.,5. 

'The Griffon Vulture is here considered as one species, for after 
Mr. Gurney’s observations (Ibis, 1875, pp. 88, 89) I do not think 
that my proposed separation of the Spanish bird as a distinct race 
can be upheld. In fact the way in which the Griffons wander 
would render it difficult to draw the exact range of one of tlio 
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G.fuhiis group ; and tlierefore I relinquish the name G. Jm^anio- 
lensis ; hut at the same time the Spanish birds’^ now alive in the 
Zoological G-ardens show no inclination to paler colouring as 
they get older, hut have the rufous coloration which induced 
me first to separate them. I further stated my belief that 
the Algerian Griffon (and probably the bird from North-east 
Africa also) would prove to he the same as G. Mspaniolensis from. 
Southern Spain. As to their habits of wandering, Canon Tristram 
says that during the Crimean war the Arabs believed that “ the 
Vultures from all North-east Africa were gathered together to 
feed on Bussian horses in the Crimea, and declare that very few 
^Wissr ’ were to be seen in their accustomed haunts.” Nor is the 
Spanish Vulture free from these erratic habits ; for Mr. Howard 
Saunders, writing of his trip to Southern Spain in 1868, says, “ it 
had been a bad year for Vultures generally (they were away in 
Morocco feeding on Moors and Biffites).” I depended a great 
deal on the restricted habitat of G, Jmpamolensis as a special 
feature ; but if the bird wanders as stated above, then it is worth- 
less ; and moreover Mr. Gurney’s researches (I , «?.) tend to prove 
that the value of the Spanish bird as a race is very doubtful. 
Still the question is undoubtedly not yet settled, and a larger 
series will be necessary to determine the matter. I may re» 
mark, enpassani, with regard to Mr. Gurney’s statement that in 
the event of G, liispaniolemis proving distinct it must be called 
G. occidentalism Bp., that this is certainly mt so ; for Bonaparte’s 
name is taken from Schlegel’s Vtdtur falms occidentalism the types 
of which exist at Leiden, and are inseparable from the East-Buro- 
pean bird. Pyrenean specimens may be the same as Sardinian ; 
but my G. Mspaniolensis, be it remembered, is the bird from 
Southern Spain. 

Paljeabctic Region. 

Great Britain. Once, on the rocks near Cork Harbour. (For particulars, 
see Newton’s edition of YarrelFs ‘ British Birds.^) 

France. Twice, in the department of the Seine Inferieure, in a plain at 
Saint Eomain de Colbose, and near Bolbee (LemeUeil). Of frequent oe- 
currence in Provence, and occasionally in Languedoc, Bauphind, and the 
north of France; one killed near ArmenbiSres in July 1828, and, a young 
bird killed near Abbeville (Baillon); mountains of Provence, FArdeche, 
the Pyrenees, and especially the Cevennes ; only a very accidental visitor in 
Savoy in autumn and spring. The localities where it has been met with 
arc the mountains adjacent to Monticis, those of the Bauges, especially 
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those wliicli feed large flocks of kids or slieep, sueli as the moimtaiiis of 
Treloz^ Orgevak Rosaiinaz, and those of Faucigiiy, whence in 1846 M. 
Louis Coppicr received a young male captured at Chainounix {Baiily ) ; 
a regular migrant in the south of France {Jauhert et Bartheiemy-Lapom* 
meraye) . 

Lorraine. Very rare {Godro7i)i killed once near Remilly in 1842 
{Holiandre). 

Spain. Common in Southern Spain (Saunders ) very plentiful near 
Gibraltar, nesting in colonies (Irby) ; Guadalquivir river (Lilford) i Sierra 
de la Palmiterra near Marbella (Lilford). 

Fcrtugal. Said to be common in the southern districts, and seen on 
several occasions in the plains of Alcmtejo (Smith) ; common in the last- 
named locality (Bocage). 

Italy. Resident in the Alps of Nice and in Sicily, and of accidental oc- 
currence all over Italy (SalmdoH). 

Sardinia. By no means uncommon; resident and breeding (A. B 
Brooke). 

Austria. Often plentiful in Southern Hungary, Dalmatia, and Servia 
(Fritsoh) I Zw^olfaxing {Brezmheim)\ breeding in the Banat (Zele/jor); cf. 
Feh. Sits. s.-h. G. Wien, 1862, p. 129; a male procured at Neiititschein 
(Muhren) in October 1873 (Von Tschusi)* 

Bohemia. Comes from the eastward, particularly from Galicia and Hun- 
gary (Fritsch. J. f O. 187H p. 175 ). 

Germaiiy. Of accidental occurrence nearly all over Germany^; Ober- 
Lansitz; Oldenburg, near Miinster; Dantzig, &c. (Borygreve). 

Poland, Rarer than Fulfur monackus; near Samos6; near Warsaw 
(Taczanowski). 

Russia. Courland ; killed in the Mitau district (Goebel). According 
to Mr. Dresser, it w^as found by Sahanaeft* the Kasiinsky Ural, 
where it breeds ; and he further states that it ranges m high as 
59° N. lat., having been obtained in the Pavdinskaia Dacha. He records 
the capture of one within sixty miles of Moscow- in 1841, and says that 
sportsmen have assured him that they have seen this species in the district 
of Jaroslaf, which he thinks may have been the case. He also speaks of 
it as an annual migrant in the Government of Voronege/^ Uman, ob- 
served on the 26th of April, 1B7L (Goebel, J.f. 0. 1873, p* 131); near 
^ Tiflis (Radde) ; more or less common on all the shores of tlie Black Sea, 
more abundant in Bessarabia, only in small numbers on the mountains 
which border the south coast of the Crimea (Nordmcmn ) ; abundant near 
Sevastopol in 1854 (G. C. Taylor). 

Turkey. One of the^ commonest birds tbroughout Central Bulgaria; 
particularly partial, to the Pravidy Valley (J^arma?r); common in Mace- 
donia and (Elwes Buckley); common during migration, pass-' 

ing the summer in the interior, some few'" remaining (AiMon). 
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Greece. Resident {Linderm ay er)} abundant in Epirus (Li^orc^); Athens 
(Merlin) 5 numerous near Missolongbi ; breeds at Mount Varassoro and in 
the Klissouras of Araeyntlius (Hudleston). 

Crete (J. H. Gurney). 

Syria. Beyrout (Lauretta). 

Palestine. Cominon all over the country ; plentiful in the hill-country 
of Jiidica, and observed breeding in some ravines near the Dead Sea 
(Tristram). 

Egypt. Plentifully distributed tbrougbout Egypt and Nubia (Shelley). 

Tunis. Not noticed in this regency (Salvin ) ; occurs here and in Fez 
(Von Heuglin). 

Algeria. Throughout the country (Loche)^ first seen at Souk Harras j 
several pairs also seen at Djebel Dekma and at Khifan, Msaktaj” 
very plentiful at Kef Laks and in the neighbourhood (Salvin) ; Laghouat 
(X H. Gurney , jim.) ; Sahara (Tristram). 

Morocco. Common at Tetran (Drake) i occurs commonly in Tangier, 
both as a resident and on passage (Favier). I did not see many Griffons 
in Morocco; but there were a few near Jebel Moosa in xlprii ” (Irby). 

Central Africa (Denham, Mus. Brit.). 

Ethiopian Region. 

N.E. Africa. Resident along the coast of the Red Sea to 16*^ N. lat. ; 
the whole of Egypt and Nubia; Abyssinia to 12,000 feet; singly in Kor- 
dofaii, and on the Lower Blue and White Niles (Fo» Henglm) ; Senafe in 
April ; common in the Abyssinian highlands (Jesse)} common in Samhar 
and on the Barka (Antinori). A species called the ^'Armed Vulture ’’ is 
mentioned by Browne in his ^African Travels/ and is said to be extremely 
frequent in the country of Daxffur, where it flies about in thousands (cf. 

‘ Discoveries in Africa/ p. 441, 1849). This is perhaps the Griffon. 

Arabia. Near Akabah, Peninsula of Sinai 

Persia. Plentiful in the mountainous parts and at Demavend (De Filippi); 
Southern Persia (Blanford). 

Turkestan (Severtzoff), Dr. Severtzoff, one of the keenest ornitholo- 
gical observers 1 have ever met, seems to consider the Turkestan Griffon 
distinct ; for he proposed the name of G. rniilans for it at one time, (cf. 
J. I 0. 1870, p. 382 &c,), 

Indian Region. 

India. M,r. liiirae has named the Griffon of India Gyps fulmscens, on 
account of its persistent bay colour ; and I must say that the specimens in 
the Museum bear evidence of its distinctness. Taking into considera- 
tion the above observations of Dr. Severtzoff, the Indian Griffon (which, 
like G. Mmalayensis and Otogyps calms ^ doubtless finds its way to Tur- 
kestan) is most probably distinct. Mr. Hume says, “ I have found this 
' bird very common throughout the Punjaub, Northern Rajpootana, and the 
north-western provinces, north and west of Etawah ; and Colonel Tytler 
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lias a young bird from Oraiee.’’ As far as I can yet judge, it is essentially 
the vulture of the desert. In, richly cultivated tracts, far from any sandy 
wastes, it is rare ; but in the lower portions of the North-western Pro- 
vinces and the Punjaub i is common, and in and on the borders of Bha- 
wulpoor, Bikaneer, Joclhpoor, and Northern Jaipoor it abounds.^ ^ Cap- 
tain C. Marshall has found it breeding near Lahore. In Sindh, writes 
Mr. Hume, “this 'ivas the only species of Vulture that I actually shot and 
identified; but other species doubtless occur. Vultures, however, are 
very rare in Sindh, compared with what they are in Upper India.'*^ He then 
gives additional evidence as to the distinctness of G. fulvescens (ef. Str, 
F, 1873, pp. 148-150). Common near the Samblmr lake (Adam). 
Captain Butler, in his paper On the Birds of Mount Aboo and Northern 
Guzerat,^’ includes the true Gyps fulms as “ common on the plains/* and 
he says that G. fulvescens of Hume is not very common. Mr. Iliime ob» 
serves that the latter species has been shot by himself at Beesa and Joiih- 
poor, and he has received it from Cuteh, Kattiawar, and Sindh. With re- 
gard to Captain Butler’s observation, it is worthy of note that he, a good 
field-naturalist, is acquainted with two species of Griffon on the plains of 
North-western India ; and this is an additional argument in favour of the 
recognition of G, fulvescens. Kumaon (Straohey). Nepalese examples col- 
lected by Mr. Hodgson are in the British Museum. It is said to have 
been procured by Griffith in Assam ; but Mr. Blyth suggests that, as Mr. 
Griffith also collected in Afghanistan, the Griffoxx may have come from 
the latter place, owing to some misapprehension as to the locality. 

Upper Pegu. Perhaps occurs here. Cf. Hume, Str. F. 1875, p. 18. 

3. G-rpa.HiMAiiAYENSis. (Map III.) 

G. HiMAiLATENSis, Rtime Sharpe, Cat, B. i. p. 8. 

Hab. Himalaya Moixntains from Cahool to Bliootaii; breeds in the 
Ilimakyas in January, Febmai 7 , March (Hume ). ' Nepal (Bodgso^i, 
Mus. Brit.). “ Not common between Gangaotri and Mussoorie ; occasion- 
tilly see< seated' on its nest above the road, but so high up that it was 
almost out of rifie-shot, and at the opposite, side of' the narrow glen in 
which the river there runs. But for the white mark on the rock cau'sed 
by the dung of the bird, I should not have noticed it. . , . . All the 
nests of this bird w-luch I saw were inaccessible ; and whether they con- 
tained young or not I could not tell. None of them occurred below Bara- 
Imth; eyry the above referred to was not^ far from Bangidi (Brooks); 
Major Lloyd noticed a Griffon about tbe cliffs and valleys of the Geerwar 
(Kattiawar) which he thinks may he this species (Ibis, 1873, p. 402). 
Turkestan ; resident in the north-eastern district ** comprising Semiratchje, 
Issikkul, the Upper Narin, Acksay, Kopal, and Vernoe” (Severtzoff, cf. 
Dresser, Ibis, 1875, p, 97). ' Its vertical range in Turkestan is “A winter 
visitant in districts, a resident in district 4, where it breeds, and probably 
nests in^ districts 3, 4, and 5 ” (Severtzoff, 1. c.), (For the explanation of 
the vertical range, vide Dresser, e.) ' 
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4. (xYPS KOLBI. (Map III.) 

G. KOLBi (Baud.) I Sharpe, Cat. B, i. p, Sj pL L 

Hab. Soutli Africa ; pretty generally distributed tbrougbout tlie Cape 
colonys still lingering even near Capetown {Layard)*, Gaurite river 
(Atmore). Caifraria (BreJm). Port Elizabeth and East London 
(Rickard). Algoa Bay (Mm. Wien). Common in Natal (Ayres). Ex- 
tremely common from Natal up to the Matabili country (T. E. Buckley). 
Breeding in the Transvaal Republic (Ayres). Very numerous during a 
journey from Potschefstrooin to the river Limpopo (Ayres). In all pro- 
bability the species of Griffon met with in the^ Zambesi delta by Dr. Kirk 
(IbiSa 1864, p. 314). Sparingly found in Damara Land, chiefly observed 
in the vicinity of the sea above Oosop rocks in the lower course of the 
Swakop river. Mr. Andersson does not seem to have sent home any skins 
of this Vulture, with which, however, he was doubtless thoroughly well ac- 
quainted. ■ Mr. . Chapman states that it is found nearly all over South 
Africa, but is more common to the south and east than in either Damara or 
Great Namaqua Land. 

N.B. It has not yet been met with by Anchieta in Mossa- 
niedes or Benguela, and seems to be much rarer on the western 
side of the continent. It was probably at one time more frequent 
in the western parts of the Cape colony, as Sir Andrew Smith, 
writing in 1829, speaks of it as occurring in great abundance 
throughout the whole of South Africa (S. Afr. Q. Jonrn. i. p» 11). 

There is no valid evidence of its occurrence out of the South- 
African subregion ; and its reputed capture in 3North-east Africa 
requires confirmation, while Von Pekeln (Site, is.-b* G*. Wien, 
1862, p. 130) very properly doubts Erhardt’s statement of its oc- 
currence ill the Cyclades (NTaumannia, 1858, p. 10). 

5. Gtps nuEPPELLi, (Map IV.) 

G. RUEPPELLi, BreJm ; Sharpe, Oat. B. i. p. 9. 

Mah. N.E. Africa. Takar and Southern Nubia; Kordofan, Senaar; 
Abyssinia; Djak on the White Nile, less abundant on this river; comes 
to the sea-coast in Samliar, and occurs on the high mountains of Semien 
and In the Galla countries up to 10,000 feet (Von Ueuglin). Angollala, 
Shoa, October 1842 (Barris, Mu$. Brit.). Autrub, on the Blue Nile (An- 
timri). The great majority of the Vultures met with in the Abyssinian 
Highlands were probably of this species, which was by no means confined 
to the high tableland ; abundant in the Anseba valley at from 4000 to 
4500 feet; Rairo, north of the Lebka valley, at 3000 feet (Blanford). 
South Africa, rare; seldom found to the ’south of the Orange river (/. 
Verreami). Port Natal (J. Verreaws, Mus. Lisb.); rare in this part of the 
colony Ayres). 



10 


ME. E. B, SHA.EPE OH THE 


S.W. Africa, Ondonga, Ovampo Land, Nov. 1866. 

I cannot help tb inking that this is the identical specimen men- 
tioned by Professor Sehlegel (Eevuej Accipitr. p. 140) as Yuliw 
fuhws JwlheL When I gave up collecting large African birds in 
order to restrict myself to Passeres and Picarise, most of the 
former passed into the hands of Mr. Prank, by whom they were 
offered to the Leiden Museum. I may state therefore that 
the bird in question was examined both by Mr. Ciurnej and 
myself, and identified as G. rueppelli^ which, as I have observed 
in my ^ Catalogue,’ when adult, is unmistakable, but when young 
more nearly resembles the other Griffons. 

0. Gyps tndtous. (Map lY.) 

G. iNDictis Sharpe, Cat. B. i. p. 10. 

Hab, All over India, more rare towards the south, atn! then chiefly near 
mountains ; not rare on the Neilglierries, where it breeds (Jerdon), Kat** 
tiawar (Lloyd") ; breeds at the Taragurh Hill near AJmere, and in the Gai™ 
mookh cliffs on Mount Aboo (Himie ) ; very common near the Sambhur 
Lake (Adam); common in Oudh and Knmmn (Irby) ; Nepal (Hodyson); 
Deccan (Sykes) j probably occurs in the Wardha valley (Blanford) ; 
Assensole, Chota Nagpur district (Brooks) j breeds near Calcutta (Blyth); 
very abundant in Burmah (Jerdon); Arakan (Blyth) ; Zwagaben Moun- 
tains (Beavan); nowhere in great numbers in Upper Pegu, but is not uii- 
comnion near villages (Oates); Siam (Schombw'fk); an adult and a nest- 
ling procured by Mouhot in Siam, 200 miles N.E. of Bangkok, in the Nor- 
wich Museum (Gurney, Cat, Rapt, B. Norm. Mus, p. 74) ; Malayan penin- 
sula : I have seen two specimens of this Vulture in a Malacca collection. 
No doubt a Vulture of any kind is there rare, or it would not have been 
deemed worthy of preservntion ; according to Sir Stamford Raffles, Vul- 
tures are rare on the w^est coast of Sumatra, but are occasionally seen on 
the Malayan peninsula and at Penang*’ (Tr, Linn. Soo, xiii. p. 277; 
JBlytk, B. Burma, p. 64). 

Mr. Ilmiie believes that two distinct birds are generally com- 
prised under the name of G, indicus, and he has named one of 
them G, pallesoens. Captain Butler says that the LoBg-billed 
Brown Vulture is very common near Mount Aboo and in Northern 
Guzerat ; and Mr. Hume states that the bird from these parts is 
the pale cliff-breeding G. pallescens, ,and not the so-called G. in- 
diem of Scopoli, ■ so common in the eastern portions of our 
empire.” He states that he has received it from Jodhpoor, Ciitch, 
and Kattiawar, bnt not Scindh as yet. 
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7. PSEUHOGTPS HEHGALEHSIS. (Map Y.) 

P, BENGALENSis (Gm,); Sharpe, Cat, Bli. p. II. 

Hah. The commonest Vulture in India; in immense numbers ail over 
the country^ extending into Assam and Biirmah (Jerdofi). Candahar' 
(Hutton); commonest Vulture in Kattiawar (Lloyd); very plentiful both 
on the hills and in the plains near Mount Aboo and Northern Giizerat 
(Butler); common ail over Raj pootana, the North-west Provinces, and the 
major portion of the Pimjaiib (Hume)} very common near the Sambhur 
Lake ; a great quantity of camels and bullocks which die near here 
attract these birds in great numbers” (Adam); common tlmougb out the 
year in Oudh and Kumaon (Irhy); Nepal (Hodgson); Chota Nagpur 
(Ball); Wardha valley near Chanda (Bte/orc^); Deccan (Sykes); Travan- 
core (Elwes); Burmali, often seen in great numbers, even in the suburbs 
of large towns (Mason), I noticed a few about xikyab only. It abounds 
as mucii in Siam as in Bengal ” (Blyth, B, Burma, p. 65). A specimen 
received from Thajetmyq; occurs as far south, at any rate, as Tavoy 
(Hume); Pabyouk, Tenasserim; occasionally seen (Davison); Province 
Wellesley (Cantor). 

8 . PSKUHOG-TPS APKICAHUS. (Map V.) 

P. AFiliCANUS (Salvad.); Sharpe, Cat. B, i. p. 12. 

Hah, From the Soudan northwards to Chartoom; Western Abyssinia ; 
Southern Kordofan and the districts of the White Nile and Gazelle River 
(Von Heuglin, Antinon) ; Senaar (Kotsohy, Mus, IVien,, cf. Feh. Sitz. 
z,-h. G, IVmi, 1862, p. 130). Nubia (Baron Von Mueller, Mus, Stuttg,, cf. 
Calmer, Cat, p. 2). Senegal, Dakar (Marche, cf. Bouvier, Cat, p. 5, 
Sharpe, Cat, B. i. p. 13). S.W. Africa; Humbe on the Cunene river 
(AncMeta, cf. Bocage, Jom, hish, 1874, p. 47). 

0. Loheogtbs occxpitalis. (Map VI.) 

L. OCCIPITALIS (Burch,); Sharpe, Cat, B, i. p. 15. 

Hah, N.E, Africa, It affects only the wooded districts of the equate- 
torial nortli-east, the Abyssinian coast-land, the districts of Bogos and 
Maria, Central Abyssinia, Senaar, Southern Kordofan, and the countries 
about the White Nile and Gazelle River westwards as far as Kosanga. It 
wanders more rarely into the southernmost parts of Nubia and Takah 
and the Bisharim steppes ; it is not, rare near Massowa ; not observed 
in ■'Somali Land (Heuglin). Senaar (Kotscliy, Mus, Wien), Nubia 
(Clot’-Bey, Mus, Lugd,), Mansura, Barka river, Anseba river, Keren, 
Bogos Land (Antimri 4’ Beccari), W, Africa. Senegal (Mwa. 

Bissao (Beaudonin, Caiheiros), Fernand Vaz (Marche ), . S. Africa, Not 
found within the limits of the Cape colony (Layard) ; rarest of the Vul- 
tures in Natal (Ayres); plentiful near Kuruman (O-apmaw) ; breeds in 
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the Transvaal (A^res) ; originaliy obtained in the Beclitiana country by 
Burclieli; not a very common species from Natal to the Matabili country 
(T. E. Biw'kley)i near the Seko-kaama Hill, the Koppes, S.W, of Lake 
Ngamis March 2, 1862 {Baines) : I do not remember to have met with 
this fine Vulture in Damara Land, but have observed it, though only at a 
distance on a few occasions, in Great Nainaqua Laiid’^ {Andersson). 

10. Otogyps aueioxjlaeis. (Map VIL) 

O. AURicuLABis (Daud.) 5 Sharpe^ Cat* B. i. p. 13. 

Mab* Sn Africa ; pretty generally distributed in South Africa {hayard) i 
breeding near Beaufort in August (Jachson)i Natal {Ayres)% Transvaal 
{Ayres) % Modder river, near Bloemfontein, Orange Free State {Exton) | 
the commonest Vulture in Damara and Great Namaqua Lands, and also 
found in all the parts bordering those countries {Andersson) ; probably in 
the Zambesi {Kirh)* 

N*E* Africa* Not found in Northern Egypt, but in the middle and 
southern provinces tolerably plentiful j common in Nubia, Northern ,Kor- 
dofan and Senaar; in Takah and the whole of Abyssinia up to 12,000 feet 
in the latter country — in the district of the middle and upper 'White Nile 
apparently entirely absent — on the Ked-Sea coast seemingly only of acci- 
dental occurrence {Heuylm); met with on the highlands of Abyssinia at con- 
siderable elevations, and occasionally seen in the Anseba valley at lower 
levels {Blanford) ; Shoa {Harris, 3Iu$. Brit*) ; Khartoum {Vierthakr) ; 
Senaar {Reitz, Mus, Wien). 

W* Africa* Cape-Verd peninsula, Senegal {Marche). Of. Bouvier, 
Cat. p. 2. 

N. Africa. Sahara ^ constant resident, though in limited numbers (Tw- 
tram); breeds to the S.W. of Biskra, remains all the year round in the 
district between the Mzab country and the oasis of Wareglia, lat* 32^^ N, 
{Tristram) ; probably to , be found in the southern part of Morocco 
(Irby). 

Palestine. Mount Lebanon (Mus. Marseilles) * 

Europe. Once near Aries, S. France {Jauhert s|* Bartkelmy^Lapomme- 
raye). . The same gentlemen state that it has once nested in Spain. The 
Norwich Museum has a specimen said to have been killed in Greece (cf. 
Gurney, Cat. Rapt. B. p. 58). 

N.B. It will be seen tliat I have treated all the eared Vultures 
of Africa as being of one species, the only specific difference being 
the greater amonnt of wattled skin on the sides of the bare neck 
in Sonth-AMcan specimens. Dr. Exton has sonKT’ramarks 
on this subject (Cape Monthly Mag. 1875, p. 259), and considers 
that the preparation of the skin has much to do with the appear- 
ance of the birds when, preserved; ' ■ 
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11. OxOGYPS CAIiYUS. (Map VII.) 

O. CALvus (Scop,) I Sharpe, Cat. B, i. p, 14, 

Mab. Found commonly throughout India, extending into Burma, but 
by no means abundant in individuals (Jerdony, not uncommon in Kattia- 
war {Llopd); found in the hills and plains near Mount Abooand in north- 
ern Guzerat {Butler y, Jodhpoor, Cutch, Kattiawar, Sambhur, and Raj- 
pootana generally, but not as yet from Sindh (Huine) ; common near the 
Sambhur Lake ; in the month of March I saw this bird sitting on its 
nest, which was in the face of a rock in the hills near the town of Nawa’^ 
(Adam, S. F. 1873, p. 367) j Etawah, breeding at Ajmere (Hume); be- 
tween Simla and Mussoorie (Tytler, Ibis, 1871, p. 194)5 '^^seen occasion- 
ally betw'een Mussoorie and Gangaotri, and far into the hills, where one 
would not expect to see a plains-ioving Vulture. I saw one or two soar- 
ing high above Derail’^ (Brooks, S. F. 1875, p. 228) ; frequently noticed at 
Nynee Tal and Almora (Brooks); found in Oudh and Kumaon throughout 
the year, breeding m“the cold season (Irby); Nepal (Hodgsou); from the 
neighbourhood of Calcutta (Mus. Ind.) ; not uncommon in Chota Nagpur, 
but more than a pair rarely observed at a time (Ball, S. F, 1874, p. 376) ; 
Ifardha valley (Blanford, J. A. S. B. 1871, p. 270) j Deccan (Sykes); 
breeding near Gotekindee, Sattara disrtriGt (Davidson, S, F» 1874, p. 336); 
Travancore (Elwes) ; Khasia and Garo hills, six or eight specimens ob- 
served at Chatak J. A. S, B. 1870, p. 265); not a com- 

mon species in Burma (Blyih, B. Burma, p. 64); Upper Pegu (Oates, 
Feilden); Smm (Schomburgk). Turkestan, an occasional summer visitant 
to district HI. the north-western district comprising Karataii, the west- 
ern Thianshan mountains, the upper portions of the rivers Aris, Kedess, 
Chirchick, and their tributaries, the lower Syr- Daria, from the source of 
the Aris to I.ake Aral and the delta of the Syr-Daria”) ; Severfmff; cf. 
Dresser, Ibis, 1875, p. 97* The vertical range” is given in the same 
paper as follows : an occasional straggler during summer in district IL 
(the cultivated districts, grassy steppes, and gardens to 3000 or 4000 feet 
altitude).” 

12. Heopheok PEBCTOPTEE0S. (Map VIII.) ' 

N. FBacNOPTEEUS (L.) ; Sharpe, Cat. B. i. p. 17. 

Pal^aegtic Region. 

Norway, Buffon records a specimen from this country. 

Great Britain, Accidental visitor ; once in October 1825 near Kilve in 
Somersetshire ; a second in September 1828. For particulars, ef. New- 
ton’s edition of Yarrell, vol. i. p. 7- 

France, Of doubtful occurrence in the department of the Seine Infe- 
rieure (Lemetteil, Cat, i. p. 82). Tolerably common in many places in the 
Pyrenees, onAhe lofty mauntains of Provence, in the departments. of the 
Var and the Basses Alpes; it lives also on those of L’Isere,- La Drome, 
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Ullerault, Gard, ilouches-du-Rhoue, L^^ricge. Lastly, Abbe Viiiculot 
records it as an accidental bird of passage m the department of Maine-et 
Loire ; it arrives in April to breed in the above places, and leaves at the 
end of the summer ( Degland et Gerbe, Orn. Bur. i. p. 13). Not common 
in Savoy or Switzerland, and only conies during the summer, arriving with 
the first days of 'March (Bailly). 

Spain. Very common in Andiiliicia and probably ail other parts of Spain 
in summer (Lilford) ; abundantly distributed near Gibraltar (Irby, B. 
Gibr. p. 31); common in Southern Sjiain except in winter, when but few 
remain (Saunders). 

PortugaL Oommoii in the Sierra de Louza (Bocage) ; apparently rare 
in Algarve (Rey, J.f. 0. 1872, p. 141). 

Balearic Isles. Mallorca, May 2 ( Vo7i Ilmneyer). 

Italy. Salviidori states that it is resident in the district of Nice in the Siena 
Maremma, especially about Cape Argentaro, where Save foimd it breeding, 
and in the Boman Caiiipagna. It seems to run down the west coast ; but 
to the east of the Apennines it does not occur, with dhe exception of a 
single example at Taranto. It is found in the mountains of the Neapo- 
litan districts; and recent investigations have showm, according to Prof. 
Doderlein, that it is by no means rare, although somewhat local, in the 
island of Sicily, in the mountainous districts of which it nests. Said to be 
pretty common on the Monte Argentaro and in the Siennese Maremma, 
but does not occur near Pisa (Giglioli), 

Malta. Merely an accidental visitor (Wright). 

Austrian Empire. iVppears to be not so rare in Southern Hungary. Herr 
0. von Herniaim obtained three specimens on the 12£h of July near Brazias 
(Von Tschusi, J.f. O. 1874, p. 341). 

Turkey. In the Pravidy valley, in the neighbourhood of Shrnnk; and 
wlierever the hills show a broken face of rock, there I found this Vulture 
pretty abundant ; but in the open country and wootied districts, though 
occasionally to be met with, it is comparatively scarce ; arrives in 
leaves in October” (Farman); plentiful in Bulgaria (Eiwes and Buckley) ; 
abundant' in and about Constantino})le in spring and summer (G. C. Taylor, 
Ibis, 1872, p. 228) y common in spring in Turkey,' arriving by thousands 
(AiUon). 

Greece. Very common in summer on the mainland (Albania &e.); breeds 
in Corfu and in Epirus ; first observed at Frevesa, in the Gulf of Arta, on 
the 15th of March, 1857 (Lilford) ^ Dobnidseha {Budieston}. 

Crimea (Pallas). 

Asia Minor. Not rare near Smyrna, 'arriving in March {Krilper, J. f. 0. 

1869, p. ,22). 

Palestine. Universally distributed throughout Palestine in summer 
(Tristram) I strictly migratory; plentiful in Gilead and Moab (Tristram). 

Egypt. Extremely abundant throughout Egypt and Nubia {Shelley) ; 
'breeds among lofty crags along the banksof the Nile in Nubia ( LeUli Adams)., 
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Simitio Peninsula, Generally distributed, but not ¥ery coiTiinou 
( Wyatt), 

Algeria. Very rare in winter, bat found in summer in the Sahara (Tris- 
tram), Extensively distributed in Algeria and Tunis ; breeds (Sahin), 

Morocco. Common in Tangier ; breeds near Tetuan (DrnX'e) ; appears 
near Tangier in flocks during migration, some remaining to nest in the 
vicinity, awaiting the return of the autumn migration to winter probably in 
the interior of Africa. They pass over to Europe from February to April, 
returning in August and September (Famer, cf. Irby, B. Qibr. p. 31). 

Canary Islands dfc. Common in all the Canarian Group; breeds in 
Teneriffe and probably in the other islands {Godman). Madeira {Vernon 
liar court). 

Persia t^c. Rare in Persia to the south of Elburz, frequent in the Cau* 
casus and at Ghiian (FUippi)i the first specimens seen at Bakoxi in the 
Caucasus in spring, and afterwards on the mountains of Talyche,, but never 
were more than two together (Men^tries, Cat. p. 27). 

Turkestan. Breeds in the whole countrjq and is found during summer 
in the district from 600 to 1000 feet above the sea-level, comprising the 
salt-plains, the cultivated districts, grassy steppes, and gardens to 3000 
or 4000 feet altitude, and is said to breed in the larch-woods, apple- and 
ash-groves of the Karatau and the lower Thiau-Shaii nioimtains (Severt- 
zqff, cf. Dresser, Ibis, 18/5, p. 99). 

' Ethiopian Region. 

N.B. Africa. Commonest bird of prey in Egv'pt, Arabia, and the Somali 
coasts; in the interior of Abyssinia to about 11,000 feet; on the Upper 
White ’Nile and Gazelle River only accidental (Heuglin) ; found on the 
coast of Egypt between Oosseir and Suakin, coast of Abyssinia, Banakil 
country between the peninsula of Buri and the Gulf of Tadjura, Somali 
coast ; South Arabia (Heuglin) Zoulla and Senafd (Blati/ord); Angollala, 
Shoa (Harris). 

E. Africa. Zanzibar (Von der Decken). 

S. Africa. Zambesi district (Kirk ) ; very rare in Natal (Ayres) ; said 
to be common in the interior of Cape colony and about Namaqua Land-— 
at the western end of the colony decidedly scarce — 'Ho|)efiekl, Malmesbury 
district (La^ard); KingwiIliamstown(Treue%a-»); breeds near Swellendara 
(Aimorey, not uncommon in Daraara and Great Namaqua Lands and the 
parts adjacent, more especially in the neighbourhood of the coast (Anders- 
son); Mossmned&s (S ala, Mws. Luffd.), 

West Africa. Absent. 

Cape-Verd Islands {BoUe^ Dokrn). Bt. lago (3im. Lisb,). Mayo 
(Bomier). 

IB. Neophron eiKGiNiANUs. (Map Till.) . 

K GINGINIANUS' {hath.); Sharpe, Oat. B. i p. 18. 

.This B'pecies Tilfera from the ordinary Beaveiiger Tulturo of 
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Europe in luiving a yeliow instead of a blackish hill. Mr. Brooks 
writes (Ibisy lB70y p. 290) “ The distinction of the dark bill does 
exists hut only in certain localities in India. "Wlieii at Delhi the 
other day I obserYed that some of these birds had dark billsy 
others not so dark, and some had light ones. The difference may 
be due to some peculiarity of climate ; that it is specific I do not 
believe. I shot one bird at Delhi which has a dark bill and claws, 
the cere of a deeper colour than the rest of the bare skin, and a 
few small white feathers on the throat ; but had I chosen, I could 
also have procured close to this bird one with a light bill, and a 
complete representative of our more sonthern bird. In size, pro- 
portion of wings to tail, and other points these birds vary a 
little ; and in colour of the biU they vary much. I could not 
procure a black-billed one here at Etawah, nor could I at 
Almorali, which is much further north than Delhi ; but at Delhi 
the Mack bills are the rule. The one I shot has a dark bill ; but 
I saw ' many others with the point of the bill nearly, or qiiitcs 
black. 

Between this and Delhi there must be a part of the country 
where light and dark bills will be equally common ; and north 
and west of Delhi there will be a place where the weakly birds 
with pale bills will never be found. I have no doubt that dark 
and light-billed birds will sometimes be found breeding toge- 
ther, a dark-billed male and a light-billed female, or vioe mrm. 
Mr. Blytli, not having seen dark-billed birds in India, was 
quite justified in thinking then that our pale-billed bird was of 
another species. With the aid of a powerful glass I examined 
every Neophron 1 saw at Delhi ; and few indeed had light bills.’* 
The above interesting note shows that in all probability the 
two Neophrons grade into each others and it is certain that 
the range of the two is continuous for Mr. Hume writes 
In Sindh, at Gwader, and at Muscat it swarms wherever human 
habitations are found, and in the most uninhabited parts, even in 
the Kelat Hills a pair may occasionally be fonndf * Again, he 
writes that it occurs throughout Siiidli, Kiitch, Kattiawar, Jodh- 
poor, and Eajpootana. Captain Butler says that it is a very 
common species both on the hills and in the plains near Mount 
Aboo, and in northern Guzerat. According to Mr, Blyth, it 
is a summer visitor to Afghanistan; and Mr. Ball has lately 
noticed it from the Suliinan Hills, west of Dera Ghazi Khan ; but 
he collected no specimens. He writes, “ It was more, abundant 
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in tlie Sulimans than in any other part of India wliicli I have 
visited. This was probably due to the fact of the absence or ex- 
treme rarity of any of the true Vultures ’’ (Str, F. 1875, p. 205). 

Not uncommon in Kattiawar, but somewhat locally distributed 
(Lloyd), 

Occurs in the N.W. Himalayas, and is common in the large stations up 
to at least 9000 feet elevation {Jerdon, Ibis, 1871, p* 23/) » 

Between Simla and Mussoorie ; not common. I did not see more than a 
dozen together at all heights (Tytler, Ibis, 187h P* 194). 

Breeds at Miirree j a nest found in a cliff in May, with two fresh eggs, at 
an elevation of about 4000 feet {Cock Marshall, S, F. 1873, p, 349). 
Noticed this species as high EvS Danguli between Mussoorie and Gangaotri 
(Brooks, S, F. 1875, p. 228). Nepaul (Hodyso7i); in great numbers 
in Oudh and Kumaon ; frequently seen in Kiimaon, and is common at 
Nynee Taland Almora^ seldom, if ever, seen near Calcutta (Irby), 

Abundant on the plains of India ; rare and accidental below the tideway 
of the rivers in Lower Bengal (Blyth); common in villages in Chota Nag- 
pur, especially about those of the untidy aborigines (Ball, S, F, 1874, 
p. 377)* Wliardha valley ; breeding in a cliff at the side of the Whardha 
river on April 14 : again on a tree on May 2 (Bianford) ; Deccan (Sykes); 
Travancore (Blwes), 

Ceylon. One specimen at Newara Ellia ( Vincent Legge, S. F, 1875, 
p, 195). 

14. Neophbon piI/EAtits. (Map IX,) 

N. PJLEATUS (Burch.); Sharpe, Cat. B, i. p. 18. 

South Africa. Not found in the colony (Layard); but few seen in Natal 
(Ayres); not common in Damara Land, but becomes more numerous 
towards the Orange river (Andersson) ; universal in the Zambesi region 
(Kirk). 

W. Africa. River Gambia (Bravo); Raffisque, Senegal (Marche); 
Bissao (Pimenta, Mus. Lish.); Sierra Leone (Ussher, Marche); very com- 
mon on the Gold Coast (Ussker); Aguapim (Russ); mountains of Agua- 
pim at Aburi, also on the Wuri, Cameroons (ReicJienom). Reiehenow is 
surprised to find that Usslier mentions this Vulture as being common 
at Cape Coast, since he did not meet with it at Accra and other places 
on the Gold Coast (J. /. 0, 1874 ,' p. , 384 ) ; Shelley and Buckley, how- 
ever, record it as abundant at Cape-Coast Castle all the year round, 
being never molested;, but, they also note its absence near Accra 
1872, p. 292); River Volta (Ussker); Lagos (Ussher); river Niger 
(Baikie); S. Thomas (Lopez de Lima). 

N.-B. Africa. In N.-E. Africa northwards to 14^ or 17^ N. lat.; in 
southern Arabia, Samhar, and the mountains of the Beni Amer, com- 
moner than N. percnopterus^ on the White Nile (Hetiglm); breeds on the 
Blue Nile in December (A. Brekm); Senaar (Kotschg, Vierthaler); Shoa 
(Harris); Keren,, Bogos, (Antimri Beacari^ br eeds near Massowa 

EiOT. .rounm — zooeoot, toe. xtti. '2 
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(Duke Ernst) ; Zoiilla (Blanford) j common from tlie coast to tlie 
lands of Abyssinia (Jesse); islands of tlie Daliakk group, very common 
ill iriarsliy country near Clior-Mosgan, Somali, not seen about Tadjiini 
and Berbcra (Ilenfflm), 

E, Afrim (Von der Becl^en). No exact locality recorded. 

15, SA'RCOBiiAMPmjs GEYPHua, (Map. I.) 

S. GRYPHUS (L.) ; Sharpe, Cat. B. i. p, 20. 

Ilab. “ Tlie Coiitlor is known to have a wide range, being found on the 
west coast of South America, from the Strait of Magellan, throughout the 
range of the Cordillera, as far, according to M. tTOrbigny, as 8° N. kt. On 
the Iktagonian shore the steep clitf* near the moutli of the Rio Negro in 
kt. 41^ was the most northern point where I ever saiv these birds or heard 
of their existence; and they have wandered about 400 miles from the 
great central line of their habitation in the Andes. Farther south, among 
the bold precipices which form the head of Port Desire, tliey are not im- 
coimnon ; yet only a few stragglers ever reach the coast (Dartom). Chili, 
from the Strait of Magellan to the Atacama desert (Philippi); found in all 
the provinces of Chili, and vei^y abundant in the elevated valleys of the Andes 
{Brydges). The Condor 1 first saw at Gape Possession, considerable 
numbers of the bird nesting on high ledges of the cliffs in this vicinity 
{Cmi'iiingham ) ; in all the western parts of the La-Plata countries on the 
Cordilleras, but also on the high ranges in the interior — namely, on the 
Sierra de Cordova and Aconquija, where I myself saw the bird^’ (Burmei-- 
ster) j Peru {Mus. Philad.) ; Ecuador (Orton ) ; Columbia, We saw the 
Condor as we were crossing the Paramo of Pamplona above Vetas, altitude 
11,500 feet^^ (Wyatt). 

N.B. — The Condor is here treated as a single species; but 
there are probably three species or races — the from Magellan 

Strait and Chili, the second from Peru, and the tlrird from Eciia^ 
dor, and Columbia, Since I named the last 8. {Bgmtormlu^ 1 have 
seen no additional evidence 'as' to its distinctness as a species, and 
the question remains in status ([no. 1 recently examined a bird in 
Mr. Boncard’s house irem Columbia ; but the specimen was . evi» 
dently young, and could not be compared with the southern form, 
of which we have only adults in the Museum. 

1,6. CATliABTES PAPA. (Map II.) 

C. PAPA (I/.); Sharpe^ Cat, B. i. p. 22. 

' Ha^.' Southern Mexico Vera Cruz, S, Mexico (Bowemf). Three 

specimens 'captured in the mountains near Acaponetti, about eighty miles 
south-east of Mayatlan ( cf. Lawrence^ Mem. Bost. Soo. ii.p.303). 
Honduras, procured at Omoa and in the mountains of San Pedro, not com- 
mon about Omoa, but more' frequently seen in the less-inhabited districts in 
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tlie centre of V era Paz, freq!ienting’'tlie higher ranges ( heylm^. Guatemalas 
Cohan, Vera Paz ; found only in the coast districts, does not extend its range 
into the central districts {Salvin'), Costarica; only in the warmer and 
more retired parts of the country, especially in the neighbourhood of the 
coast ; seen in San Juan del Norte, and some specimens on the western side 
(Paeaca) ( Von Frantzius). Panama (M‘ Clellmid); N ew Granada {Salmon) ; 
Bogota {Sclaier); Santa Martha {Verreaiia;) ; Trinidad, met with on a 
journey from Port of Spain to the east coast {E, C. Taylor); British 
Guiana {Scliombiirgk) ; by no means common in Demerara {Bony an). 
Brazil; Rio Itapeiniriiii, Rio Perahype, Bio llhQO& {Prince MaajimiUan) ; 
Lagoa Smta {Burmeister) ; Rio de JaLueivo {Mus. Lisb.); Minas Geraes 
(Lund); Ytarare (February), Blurungaba (March), Rio Araguay (October, 
November), Jacobina (July), Cai^ara (October), Engenho de Capt. Gama 
(September), Borna, Rio Branco (April, May), Serra Caraunian (July) 
(Natterer). All the forests of the Lower Amazons (Wallace); Xeberos 
and Santa Cruz, Huallaga liver, E. Peru {E, Bartlett), The whole of 
BrazibWestern Peru, and Bolivia ; towrtrds the south it extends its migra- 
tions to the 28tli degree of lat. to Paraguay and Gorrientes, where, liow'- 
evei, it becomes rare, never found to the w^est of the Andes (D'Orbigny), 

17. Cathabistes atbattjs. (Map III.) 

C. ATEATUS (Bartr.) ; Sharjge, Cat. B, i. p. 24. 

N, America. Quite common along the Atlantic and Gulf coasts from 
North Carolina to Mexico. It does not occur on the Pacific coasts of the 
United States, though given by Douglas as being abundant on the Columbia 
river; indeed it has not, that I am aware of, been detected west of the 
Rocky Mountains. It is, however, as Dr. Gambel states, very common 
about the Gulf of California ; and at Mazatlan, particularly, he saw it round 
the town in large companies. On 'the Atlantic coast it is not often met 
with further north than Wilmington, N.C. I could not detect it near 
Norfolk, Va., nor could I understand that it w'as known ever to occur 
there. Accidental specimens have been taken, two on the coast of Mas- 
sachusetts and one in the Bay of Fundy ; but such occurrences are very 
rare. Along the coast of all the Southern States, from North Carolina 
to Texas it is much more abundant than R, aura^ even wiiere, in the 
interior of the same state, it is far less frequent. Along the banks' nf 
the Mississippi and its tributaries, as far as OhiO' to the east and Illinois 
to the north, it is found more or less abundantly at certain seasons. 
It is met with in several, of the West-India Islands, though rare in 
Jamaica "" {Brmcer, in the 3rd voL of N.- American Birds, p. 352) ; Florida 
(G. C\ Taylor ) ; on the Rio Grande, Texas, about equally common with 
C. aura, but 'towards San Antonio, much less so (Dresser). 

C. Jmerica. Oimiha., Mexico (Botteri) ; Mazatlan, ” may be met with 
in all Mexico, hut is more common in the iierras^ calientes (Grayson, 

2 * 
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cf. Lawrence^ Mem. Bo&i. Soc, ii. p. 303)5 everywhere in Guateuiaia 
(Salmi) ; very abundant in Honduras in the villages (G. C. Taylor) ; in 
great numbers about Omoa (Leyland); breeds in Costa Rica, where it is a 
very cammon species in the neighbourhood of almost every inhabited 
place (Von Frantsius); Panama (McClelland). 

WestMndia Islands. Cuba (Gundlaclt) Jamaica, recently arrived 
(March) ; not seen there by Mr. Gosse ; not in Porto Rico (B. C, Taylor)^ 
nor in any of the islands between Trinidad and S. Thomas (E. C. Taylor). 

S. America. 'Very common in Trinidad and Yenezuela (B, C. Taylor)^ 
widely distributed in British Guiana (^Bonyan)', Siirimm (Mtis. Lug d,) 
New Granada (Mw. 5 Columbia, OemB> (Wyatt); Ecuador, in hun- 

dreds at Babahoyo, Perruehe, common in the pueblo, sitting on the roofs,, 
and above Puellaro (Fraser) ; E. Peru, common throughout the country 
all the year round, more especially in the di-y season, when the Peruvians arc- 
collecting and diying Vacca marina and fish (E. Bartlett). “ We have 
met with this Vulture in the whole of Brazil, in the Republic of Uruguay^ 
in Patagonia, Paraguay, Chili, Peru, Bolivia. It is common at Maldonado,, 
in the Banda oriental of La Plata, but is never found near Buenos Ayres. 
It only commences to become common again in Patagonia, which caused 
Azara to say that it w^as not found to the south of the La Plata. We can only 
attribute its disappearance to the absence of trees or bushes in the Pampas > 
for it reappears in numbers on approaching the Cordillera of the Andes, It 
disappears at once, and is seldom seen in the elevated parts of this Cordil- 
lera. We have met with it more often and in large troups in Patagonia, 
on the hanks of the Rio Negro, near the towms in Chili, and particularly 
on the maritime coasts of Peru, as well as in the interior in the plains of 
Bolivia; but it is rare in the mountains’^ (D^Orhigny). Rio Janeiro 
(December), Ypanema (ApriLMay) (Naiterer); Para (PVallace^Layard);, 
Lagoa Santa (Lund ) ; Oataugallo (August) (Buler) ; Santa Catliarina (Ber- 
lepsch}; Rio Negro, Patagonia (Hudson ) ; never found to the south of this 
river, never seen in Patagonia or Tierra del Fuego (Darwin) ; common in 
the whole of Brazil, spread through the La- Plata States, but more plen- 
tiful in the east and north than in the west and south, nowhere so common 
as in Brazil (Burmekter); comes into the ' province of Santiago and the 
northern parts of Chili, but not in such innumerable quantities as in Fern, 
where thousands of these birds are found in the streets of Lima (Bihra) ; 
found on the eastern sides of the Andes near Mendoza, and occasion- 
ally seen in the province of Colchagua (Brydges)^ common in Mendoza; 
not seen in Chiloe or on the west coast of the continent to the south of that 
island (Darwin). Prof. Cunningham, how^ever, found this Vulture veiy 
common in , Chiloe; so that perhaps it has been introduced there since 
Mr. Darwin’s voyage. 

The British Museum has a skin saidLo be from Buenos Ayres ; 
but it is probably from some adjacent locality. 
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18. EHmoQEXPHXXs AXTEA. (Map YI.) 

E. AURA (L.); Ridgm. N. A, Birds, iii. p. 344. 

(Enops aura (L.); Sharpe, Cat. B.L p. 25. 

Hab. Dr. Cones gives a very concise account of tlie range of tliis bird, 
wliich I extract from bis * Birds of tlie North-west Although more par- 
ticularly an inhabitant of the warmer parts of America, and most numerous 
in the Southern States, along with the Black Yulture {Catharisies atratus), 
the Turkey Buzzard is nevertheless found ail over the United States and a 
little ivay into British America. On the Atlantic coast its ordinary limit 
is Long Island *, Audubon’s data were incomplete in rendering his state- 
ment that it is never seen beyond New' Jersey. It has been repeatedly 
observed in southern New England, and at least once in Maine. Its 
Nova-Scotia record, as remarked by Dr. Brewer, is vague, and probably 
unfounded ; and even its New-England occurrences are rare, if not alto- 
gether casual. It is included in Mr. MTI wraith’s list of the birds of 
Hamilton, Canada West, with the remark that it is a regular summer visi- 
tor to the extensive flats near Chatham and along the shores of Lake 
Saint Clair. In the interior it regularly goes further north than on the coast. 
Mr, Trippe found it abundant in Minnesota, where it breeds ; and Sir John 
Richai’dson’s well-known record fixes its northern limit at about latitude 
53^, in the region of Saskatchewan, where it arrives in June. The highest 
point where I ever saw it myself, np to the date of present w’riting, w'as 
Fort Randall, lat. 43° 1 V, on the Missouri : at the dose of the most ter- 
rific storm of the season of 1872-3, memorable for its severity, five or 
six birds came sailing over the fox't. This was on the 15th nf April; 
none had been observed previously after October ; and I do not think it 
usually passes the inclement season at this point. 

^'This brings us to consider the resident range of the species as com- 
pared with its summer dispersion. It has not been observed to winter on 
the Atlantic beyond New Jersey, and even in that State is more numerous 
in summer than in winter. But at Washington, D. C., my home for a 
number of years, where the bird is very common, I noticed no material di- 
minution of its numbers during the colder months. The same is the case 
in both the Carolinas, where I constantly observed it during a residence of 
three or four years. In the interior it appears to winter higher up ; thus 
Mr. Trippe saw it late in October, and again in December, in Minnesota. 
But the last may have been an unusual occurrence ; probably the parallel 
of 40°, or rather the isothermal corresponding to this latitude on the 
Atlantic coast, may approximately indicate tiie line of its northernmost 
winter residence.” 

Captain Blakistone’s observations on the' Turkey Yulture in British 
North America are as follows ; — A specimen was shot at Red- River Set- 
tlement OB' the 27 th of April; observed at Fort Carlton near the forks of 
the Saskatchew'an river in lat. 53*^ on May 7th, and again on the 7th of 
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September® I saw one feeding on a dead horse at the western base of the 
Rocky Mountains, a few miles south of where I determined the interna- 
tional boundary, 49th parallel. Again I saw many Vultures in the nortliem 
part of the State of Minnesota in the early part of the May following. 
Several speeiiiiens are in the Smithsonian Institution Just from near the 
49th parallel/’ 

Common on the Rio Grande at Los Pinos, about 20 miles below Albii- 
qiierqire {Cones); abundant at Fort Whipple, Arizona, but migrating in 
the latter part of October (Cowes). 

Dr. Brewer {B. N, J. iii. p. 345) completes the range of the bird in 
North America as follows ; — West of the Alleghanies it has a much less 
restricted distribution, from Central America almost to the Arctic regions. 
It is found more or less frequently in all the middle, tlie southern, west- 
ern, and north-western States without an exception. It is met with in 
large numbers throughout the entire Pacihe coast of North America, from 
Lower California to Washington territory. 

Vancouver’s Island {Brown), 

Florida (G, C. Taylor), Matamoras, Texas (Drmcr). 

Bahama Islands {Baird), 

Bermuda, Once in December (Baird), 

Centeal Ameexca, 

Mexico. Orizaba (Botteri), Very numerous in Western Mexico, and I 
found it as far south as Tehuantepec and in the Tres Mmias (Gr«ysow, 
cf. X/awmi.c <?3 Mem, Bost. Soc. ii. p. 303), 

Honduras. Common, usually seen in the outskirts of towns and in the 
villages (G. C, Taylor). 

Guatemala. Not nearly so abundant as Catharhtes atraim, frequenting 
the uncultivated and forest districts ; a few may alw^ays be seen alioiit the 
Lake of Duehas (Salmi). 

Costa Rica, Much rarer than C, atratus, and only found far from human 
habitations (Fo'W< Franizius^ J,f. 0, 1B69, p. 370). 

Tmama (McClelland}, 

West-India Isbanhs. 

Jamaica, The scavenger in towns and villages (B. C. Taylor), 

Cuba. Resident (Gundlach), 

N.B, — Dr. Gundlach discredits the occurrence of the species 
iu Porto Eico (Mauje)^ and also in S. Domingo. 

South Ameeica. 

Columbia Ocma (Wyatt). 

Ecuador. I think it probable that the Turkey Vulture of these countries 
will prove to be the true E. aura ; but I have not seen a’specimem Fraser 
obtained them at Puellarb, Pallatanga, and Babahoyo. It is to be noted 
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tliat he gives the eolour of the legs as “yellow Auduhon describes them 
as “ desh-coloiired tinged with yellow.’^ 

Venezuela, Mr. E. C. Taylor does not notice any difierence "between 
the Turkey Vulture that he found to be “numerous on the Orinoco^,” and 
the one he observed in Jamaica. 

Trinidad (A, C. Tailor), Whichever species the Venezuelan bird proves 
to be, the species wdll doubtless be the same from this island. 

Chili. The Turkey Vulture, identical with North- American specimens, 
is found in Chili, and probabl}^ migrates along the chain of the Andes. 
Unfortunately we do not know whether it is resident or only^ a visitant 
to this country. Dr. Philippi speaks of it as being as common as R. 
atratuSj but always found near the coast {Cat. Mus. Sant. p. 2) ; it is found 
in abundance along the coast of Chili, also in the interior {Bridges ) ; Has- 
iiyn Cove (May 1868), Halt Bay, and Messeur Channel {Cunningham). 

La-Plata States. In the western and northern part of the La-Flata 
country — Mendoza, Catamarca, Tuciiman {Rurmeister). 

19. EniNOGEXPHXTs PERKiGEB, (Map VI.) 

CEnops perniger, Sharpe^ Cat. B, i. p. 26. 

Ill mj ' Catalogue’ I separated the Turkey Yulfcure of South 
America as a distinct species from that of North America. B. 
perniger I believe to be a small form resident in South America ; 
but the range is at present entirely undecided. The British 
Museum has a specimen from the north side of the river Ama- 
zon, collected by Mr. Wallace ; and 1 believe that anothm' skin 
procured by Mr. H. IVhitely at Are^uipa, in Peru, is tlie same 
bird. It is doubtless tbe bird of which Burmelster speaks, under 
the name of Oatliaruies mira, as breeding in Brazil, where it is not 
found in the wood-region, but more in the Campos districts of 
inner Brazil ; it is not nearly so common as C. atraius, and 
was not met with by him on his journey. It does not live in 
troops like the last named, but singly or in pairs, like the lling 
Vulture. A.zara found it in Paraguay. Natterer’s localities are 
as follows : — 

Forte do S. Joao^ on the sea-shore (Pebruary) ; Maitodmtro (Decem- 
ber); Ypmiema (April); Sapitiha (February); FaoMna VeUm (August); 
Ytarare (April) ; Forte do Rio Bra7ico (Februaiy, April). 

From, what I have said, it will he seen that if is by no means 
easy to define the species or the ranges of the Turkey Buzzards ; 
and a 'great deal more research and a larger number of si3ecinieiis 
are retpired to solve the problem. 



24 


MR. R. B. SnARPE ON THE 


20, Ehinogetphits falbxandicus. (Map. TI.) 

(Enops falklandica, Sharpe, Cat. B, i. p. 27? pi* ii* fig* E 

Hab, Falkland Islands, where it replaces the true R. aura, from wbicli 
it is distinguished by the secondaries being grey extenialij« 

21. Ehinogryphits tjetjbitinga. (Map VII.) 

(Enops urubitinga (PeZs.); Sharpe, Cat. Afr. B. i. p. 28, pi. 2, 
fig. 2. 

Hab. Brazil (Mus. Norm.); Irisanga (S. Paulo), December ; Sapitiba, 
February ; Forte do Rio Branco, February, March, and April (/. Natterer). 
Chyavetas, E. Peru, keeps to the forest in pairs, never approaching the 
towns and villages {E. Bartlett). Surinam (Mus. Brit.). British 
Guiana, and less numerous than Catharistes atratus found principally 
about the creeks of Mahaica and Mahaicony (Banyan). 

N.B. This may also be the Yellow-headed Vulture noticed by 
Mr. Layard near Para (Ibis, 1873, p. 395). 

22. EniKOGiaPHTJs caxieobnianhs. (Map VII.) 

(Enops califohniana (Shaw)i Sharpe, Cat. B. i. p. 28. 

flab. Pacific-coast region of North America, from the mouth of the 
Colorado to the Columbia, Southern Utah (Henshaw). Fort Yuma, 
Arizona ( Cowes j cf. Ridgway, N.-A. Birds, in, p. 339; Cones, B. N.W. 
p. 381). 

As in the ease of the other North- American Vultures, I extract the 
range as given by Dr. Brewer in his great work on North- American Birds : — 

This large Vulture, so far as is known, is restricted to the area on the 
Pacific coast from the Columbia river to the Colorado, and extending as 
far to the east as the Sierra Nevada, None are known to have been taken 
in ^ Mexico; and it very rarely goes north of the Columbia. It is said 
to be most common in the hot interior valleys of California, where are 
large herds of cattle, upon which it to a large extent depends for its food. 
Dr. Cooper saw none on the Colorado, and met with none east of the San- 
Beriiardino Mountains. Even at Fort Mohave the cattle killed during the 
five months he resided there did not attract one of these Vultures. 

“ Dr. Cooper did not see these birds in any number along the sea-coast, 
and has noticed none on, the islands or in the highest Sierra Nevada. Yet 
they are said, when other food is scarce, to feed on dead seals and wdiales; 
but this fact he has never witnessed. 

“ Dr, Newbury states ^ ^ after his party left the Sacramento Valley, 
he saw very few' in the Klamath basin, and met with none within the limits 
of Oregon. It is occasionally found there, but much more rarely than in 
California/^ 
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EXPLAKATIO^T OE THE MAPS (PLATES I.-IX.). 

MapL 

The range of Vuliiir monaclius in the Old "World is coloured 
l/ellow, the probable distribution of the species being coloured 
lighter. 

In the New World the range of the Condors {Sarcorhamplms 
gnjplms and allied species) is coloured tlue. 


Map n. 

The Griffon Yulture’s range is here coloured gelloiD^ the pro- 
bable extent of it being represented lighter. No distinction is 
made in the habitats of Q.fulviis, G-.fuheseens^ &c., as their spe- 
cific value is still $uh judice j and therefore the map shows the 
distribution of the true Griffons. 

The hhm colour illustrates the range of the King Vulture (Ca- 
timrfes 


Map m. 

The South- African Griffon {Gyps KolU) inhabits the part of 
Africa coloured yellow ; and its ally, the Himalayan Griffon {_Gyps 
Mmalayensis)^ is found in the Himalayas and in Turkestan^ in the 
country coloured pink. 

In the New World the range of the Black Turkey -Vulture 
(^Oatharistes atratus) is coloured hlue. 

Map IV. 

The range of EtippelFs Griffon ( Gyps Mmppelli) is coloured 
yelhw^ and that of the Long-billed Griffon {Gyps iniicm) pink, 
both being Old-world species. 

MapV. 

This map illustrates the' range of the genus Fseudogyps ^- — the 
Bengal White-backed Griffon (P. hengahmis) hehig found in the 
country coloured pink, whilst the range of its African represen - 
tative^ the White-backed Griffon (P. afrioanm), is shown by the 
yellow colouring. 

niTO. JOURK.— Eoonoor, tol. xxn, ' S 
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Map VI. 

Tlio range of ilio geiiuB Lophogyps m hero sliowri hj its single 
species^ X. oecipUdu^ found in Africa, as illiistratecl hy the yelhm 
colour. 

Tlio ordinary Turkey- Vulture of the K’cw World (Mldnoyry- 
phus mra) is found in the countries coloured yrmi ; and the 
habitat of its South -American representative {M. perniyer) will 
most likely be found to bo in the part of the continent coloured 
the Talkland-Islands Turkey-Vulture (E, /(dMmdlcm) being 
confined, as its name implies, to the l^alkknds (innlc) . 

Mar Vn. 

This shows the range of the genus Oio 0 p $ — ^that of the Indian 
Eared Vulture (0. cal w)' being' coloured while' its African 
ally is 'found in the districts coloured yellow^ no distinction being 
made between the IJ^fubian and South- African races. 

In the Hew World is illustrated the range of the Californian 
Vulture (yreen); and that of the Yellow-headed Turkey- Vulture 
(X, uriMtingd) is coloured hlue. 

Map Vni. 

On this map is shown the range of the White Scavenger Viil- 
tines, WeopJiron percmpterus and -V, ginginianm. That of the 
former is coloured yelioio, and that of the Indian species pink ; 
hut it is difficult to say where the ranges of the two species coalesce. 

. Map IX. 

In this map is illustrated the range of the Hooded Scavenger 
Vulture (Meopliron pihafus)^'no distinction being drawn betw^een 
th^e typical form and the smaller and more northern one, W. mona- 
chk% which I do not now believe to be of specific value {yellow). 
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On tlie Migration and Habits of tlie Norwegian Lemming. 

By W, Buppa Ceotoh, Esq., M.A,, E.L.B* 

[Read May 4, 1876.] 

Although mucli has been written and constantly repeated, witb 
reference to tlie habits and migrations of the Lemming, yet the 
obscurity which hangs alike over its permanent home and the 
motive of its journeys has never been completely dissipated ; and 
I much fear that the present paper will rather suggest a new pro- 
blem than prove a satisfactory solution of those already existing. 

During ten consecutive summers spent in Norway I have 
three times lived literally , in the midst of the lemmings, and 
have even, though involuntarily, shared my bed with them j thus I 
am enabled to speak positively, so far, at least, as iiiy observation 
extends. 

The species to which these remarks Epply rejoices, unfortunately, 
in many an alias but perhaps the name Lemmus mrvegiem* 
will best suit the present purpose, especially as the native name 
for the animal is Lemanderd* This mouse, or rather vole, since 
it belongs to the Arvicol^, resembles in colour and form a dimi- 
nutive G-uinea-pig, and is extremely variable in its size and mark- 
ings, It has long attracted the notice of writers, both on account 
of its sudden ' appearance and its pugnacious and indomitable 
disposition; and the early description, *^^Yictitat betulae nanm 
amentis, Hchene rangiferino et aliis, mordax, sibilat, Iiieme'sub 
nive currit, singulis cireiter deeein annis, insigni gelu prsesertim' 
imminente, universus animalium exereitus, autumno, noctu prse- 
sertim Hnea recta migrat ; pauca tamen in montes redeunt,” 
has been usually followed and quoted, although, as will presently 
appear, it leaves much to be desired. Olaiis Magnus' thought 
that lemmings fell from the clouds, to which Eay rejoins, “ mihi 
minime probatur/’ adding that anatomical investigation' had con- 
vinced him that nature had not been such a niggard of her gifts 
as to render such a method of generation necessary.’’ 

Pennant t says that the Norwegian lemmings, which are larger 
than the Eussian species, descend from' the Kolen, marching in 
parallel lines 3 feet apart ; they traverse Nordiand and Einmark, 
cross lakes , and rivers, and gnaw through hay* and corn-sta'cks 

^ [Iken mo'r© correctly (Linxi.), — E d.] 

, t Synop. of 'Quad. 1771, p. 271 ; Hisfc. 'Quad.' 17'96, p. 198. 
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ratlier tliaii go rcniucL They infect tlie ground, and ilio cattle 
perish which taste of the grass which they have touched : nothing 
stops theiHj neither fire, torrents, lakes, nor morasses. The greatest 
rock gives them hut a slight check ; they go round it, and then 
resume their march directly without the least division. If they 
meet a peasant, they persist in their course, and jump as high 
as his knees in defence of their progress. They are so fierce 
as to lay hold of a stick and suffer themselves to be swung about 
before they quit their hold. If struck, they turn about and bite^ 
and will make a noise like a dog. Poxes, lynxes, and ermines 
follow them in great numbers ; and at length they perish either 
through want of food or by destroying one another, or in some 
great water, or in the sea. They are the dread of the country ; 
and in former times spiritual weapons were exerted against them : 
the priest exorcised them, and had along form of prayer to arrest 
the evil. Happily it does not occur frequently, once or twice in 
twenty years. It seems like a vast colony of emigrants from a 
nation overstocked — a discharge of animals from the northern 
hive which once poured out its myriads' of human beings upon 
Southern Europe. They do not form any magazine for winter 
provision ; by which improvidence, it seems, they are compelled to 
make their summer migrations in certain years, urged by hunger. 
They are not poisonous, as vulgarly reported ; for they are 
often eaten by the Laplanders, who compare their flesli to that 
of squirrels. 

Here I must enter a protest ; for having tasted many animals, 
I should prefer even the cold missionary of Sydney Smith to 
a lemming ragout. However, tastes differ. I once made a 
savoury mess of stewed ermines, and invited my Norwegian guide 
and friend to partake of 'it. He gently and politely said, “I 
ham breakfasted/'^ but immediately vralked , out and returned 
without that most necessary meal. 

'' Prof. Newton*, writing on the migration of birds, distinguishes 
as “ partial migrants such species as the woodcock, of which only 
the majority of individuals migrate. The lemmings must belong 
to thisnlass, since although none of their wandering hosts return, 
it must be assumed, even if it be difficult of proof, that some re- 
main at home to supply material' for future ,em'igrants. While 
a deficiency of food explains the departure, it . does not, as Prof. 
Newton inghtly remarks, account for the return of those birds 
EiicyoL Brit. 0th ed. (1875 )to 1. iii. p. 765. 
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wiiieh migrate south. There is, however, in birds, and, I believe 
111 fish, a very strong aftection for their old nests and breeding- 
places generally, which cannot exist in the lemmings, since they 
breed en route. 

M. G-uyon'^, writing in 1863, disposes of the theory that these 
migrations are infi.iienced by approucJimg severe weather, since 
the one witnessed by bimself took place in the spring ; also the 
superabundance of food during the previous autumn seemed evi- 
dence against the theory of starvation. He therefore adopts a 
third view, that excessive multiplication in certain years neces- 
sitates emigration, and that this follows a descending course like 
the mountain-streams, till at length the ocean is reached. 

It is, however, very remarkable that no one professes to iiave 
seen the lemming at home ; and as he is not shy, the hroad fjelds 
of ISTorway are as conspicuous by his absence as by his too de- 
monstrative presence. 

I well remember, in the autumn of 1867, when I happened to 
be shooting at an elevation of about 4000 feet, that my attention 
was suddenly drawn to a shrill note, which I imagined to be pro- 
duced by some bird unknown to me, till my Norsk companion 
told me it wms the cry of a Lemander oi‘ lemming. 

I had not long to search for the musician. He had set his back 
against a stone, and, repeatedly jerking his body up and down as 
though intending to jump at me, kept uttering the quick shrill 
yelp which first drew my attention. I made a hasty snatch at the 
pretty animal, whose black . bead-lii^e eyes protruded with rage. 
He also made a snatch; and his snatch proved the more suc- 
cessful of the two, as his incisor teeth left their pattern on my 
hand for some days afterw^ards. 

My companion was no fxaend to the lemmings, and was loud 
in his prophecies as to a severe winter and diminished grass to 
follow^ in the spring. However, “ one swallow does not make a 
summer,” and it was some weeks before I saw another lemming ; 
then, nn lifting a large fiat stone, I found six in a snug nest, 
apparently recently born. In a few days the whole fjeld be- 
came swarming with these pretty voles. My dogs waged inces- 
Isant war upon them, although they never eat them ; and I noticed 
that several species of hawks became unusually plentiful. 

As the season advanced and snow covered the ground, footprints 
showed 'how^ foxes had joined in the pursuit, whose tracks were 

Oomptes Bendas, 186S, p. 486; and Ann- & Mag/N. H, Sixlser. xii. p. 407. 
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stadded with dead leininings, which thej had killed hut not 
eatoiij probably having plenty of more delicate foocL In tlie 
higher I noticed that the Beindeer had often killed the lem- 
iningSj apparently by stamping upon them, though I do not believe 
their bodies are ever eaten. 

It was a curious sight, when the whole visihle landscape was of 
a spotless whiteness, to see an apparently black form suddenly 
spring from the surface and scurry over the snow and again 
vanish. I found some of the holes where this feat w^as executed 
were at least 5 feet in depth ; and when the snows of eight months 
had melted beneath perpetual daylight and almost perpetual sun- 
shine, it became easy to trace the long lines formed in the grass 
by these improvident excursionists, I use the word improvident, 
because no stores were accumulated by them as by the common 
field-mouse 5 but yet this probably only necessitated foraging ex- 
cursions whilst their congeners were lagiily sleeping. 

In this country we fail to conceive how much active life goes 
on beneath the snow ; but in northern latitudes its warm pro- 
tection serves as a roof to numerous birds, quadrupeds, and 
insects, wlio are thus enabled to find an otherwise impossible sus- 
tenance. It is only at the commencement of the winter that the 
footprints on the snow tell of the ceaseless struggles and surprises 
w4ieh render the long autumnal nights so fatal to all hut preda- 
ceous animals. 

It does not appear that the migration of the lemmings is ever 
completed in one year. In this case, and in all the others that 
I have noticed or heard of, the animals came during the summer. 
There was no procession,*’ no serried bands undeterred by ob- 
stacles ; but there was a continuous invasion of temporary settiei^s, 
which reared their young two or three times in the summer, and, 
with reinforced numbers, spread even further westward. They 
certainly did not mine through hay- and corn-stacks, as those 
familiar' objects are all but unknown in IN'orway. 

On calm mornings my lake, which is a mile in width, was often 
thickly studded with swimming lemmings, every head pointing 
westward ; but I observed that when the boat came near enough 
to frighten them, they would lose all idea of direction, and fre- 
quently, swim hack to the bank they had left. When the least 
wind ruffled the water, it was all over with the swimmers ; and 
never did a frailer bark tempt a more treacherous sea, as the wind 
sw^ept daily down the valley ,aud wrecked all wiio were then afloat. 
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It was impossible not to feel pity for these self-liaunted fugi- 
tives. A mere cloud rapidly passing over the sun affrighted 
them ; the approach of horse, cow, dog, or man alike roused their 
impotent anger ; and their little bodies were conYulsively pressed 
against the never-failing stone of vantage whilst they uttered 
cries of rage. I collected five hundred skins with the idea of making 
a rug, but was surprised to find that a portion of the rump was 
nearly always denuded of hair ; and it was long before I discovered 
that this was caused by that habit of nervously backing up against 
a stone, to which I have already alluded. As this action is excited 
by so slight and constant a matter as the passage of the shadow of 
a cloud, I confess I am surprised not to find a natural callosity 
rather than so constant a lesion ; and this is a point which seems 
of some little importance in connexion with the whole subject of 
undoubtedly inherited tendencies, of which migration is an example. 

Mr. Wallace* suggests that “the survival of the fittest has 
played an important part in causing migration by giving an ad- 
vantage to those animals which enlarge their breeding-area by 
travel. The lemming, it is true, always breeds during migration ; 
but if none return or survive, it is difficult to say what becomes 
of the fittest. However, I shall shortly have to mention a theory 
which may tide over the difficulty. 

The lemmings certainly do not visit my part of JNTorway at any 
recurring period of years j but .every third or fourth year they may 
be expected with tolerable regularity, though in variable num- 
bers. Thus it is quite probable that some migrations may have so 
far escaped notice as to give rise, to the old idea that they took 
place every tenth year. 

They are, however, always directed westwards ; and thus the 
theory that they are caused by deficiency of food fails so far, that 
these migrations do not take place in a southerly direction, by which 
a larger supply might be obtained. M. C3-uyon(l. e,) suggested 
that the course followed was merely that, of the watershed. 
However, this runs east as well as west, and foIIow^s valleys which 
often run north and south for hundreds of miles, whereas the 
route pursued by the Lemming is due west. At all events this is the 
ease in Horway, where they traverse the broadest lakes filled with 
water at an extremely low temperature, and cross alike the most 
rapid torrents and the deepest valleys. 

"With no guiding pillar of fire, they pass through a wilderness 
by night ; they rear their families on their Journey ; and the three 
^ Katiire, 1874 vol. x. p. 450. 
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or four generations of a brief subarctic summer serve to swell 
the pilgrim caravan* They winter beneath more than 6 feet of 
snow during seven or eight weary mouths ; and with the first days 
of summer (for in these regions there is no spring) the migra- 
tion is renew^ed. At length the harassed crowd, thinned by the 
unceasing attacks of the wolf, the fox, the dog, and even the 
reindeer, pursued by eagle, haw^k, and owl, and never spared by man 
himself, yet still a vast multitude, plunges into the Atlantic Ocean 
on the first calm day, and perishes with its front still pointing 
westward. Ho faint heart lingers on the way ; and no survivor re- 
turns to the mountains. Mr, E.. Collett, a Norwegian naturalist, 
writes that in Nov. 1868 (quoted by LilJjeborg infra) a ship sailed 
for 15 hours through a swarm of Lemmings, which extended as far 
over the Trondhjemsfiord as the eye could reach. 

In this remarkable migration it is not perhaps the power of 
direction evinced wiiich is most stinking. Domesticated animals, 
•and even men in a savage state, have often distinctly manifested 
this faculty, which, to whatever it may be owing, is certainly not 
explicable by any known sense or power of judgment.®® 

Herr Palin^n^, indeed, says “ experience guides migration,®* and 
the older migrants guide the younger, like one of Mr. Cook’s 

personally conducted tours.” This cannot be true of the lem- 
mings. I may briefly mention that a young dog which I took 
from England, and tlien from my home in Vaage Valley by a path 
to Heindaken, a distance of forty-six miles, ran back the next 
morning by a direct route of his own, crossing three rapid rivers 
and much snow, and accomplishing the distance in less than six 
hours without, the vestige of a path. , This' same dog afterw’’ardB 
repeated the feat, but followed the path, and took two, days in 
reaching his destination, hindered and not aided, as I believe, by 
Ms experience. But to return to the leinmings^-^it' seems almost 
impossible that a so-called instinct, even if this could bo shown to be 
independent of inherited experimental experience, would so totally 
and persistently fail in its only rational purpose* If iiisirfficiency 
of food be alleged as the present cause of these migrations, the ques- 
tion at once arises, why do not settlers make a permanent home 
in the many oases through which they pass ? Why, in fact, do tliey 
migrate westward and not southward ? and why do they not re- 
turn f The Swallows and all our familiar migratory birds seek 

* Om Foglarnes fljrttniiigsTagr (Helsingfors, 1874), an abstract o,f wlios© 
Yicwe is giYcn by Prof. Newton, op, cif. 
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a more genial climate and more al)undant foodj but return to iis 
as surely as summer itself ; nor do tliey ever, so far as I know, 
breed during tbeir passage. Even the Locusts present no sucli 
problem as the lemmings, since it is generally tbe wind rather 
than any migratory instinct which brings their dreaded hosts to 
the shores of Europe. Perhaps the most noticeable parallel is 
afforded by the migration of Pallas’s Sand-grouse in 1863*, when a 
species, whose home is in the Tartar steppes, journeyed in consi- 
derable numbers to the most western shores of Europe, and very 
probably many individuals perished, like the lemmings, in the 
waves of the Atlantic. 

There is, however, a solution of this difficulty, involving a 
subject that has always seemed ,to me of the deepest interest, 
and %vhich led me to spend t\vo years among the Canaries and ad- 
jacent islands. I allude to the island or continent of Atlantis. 

Now without going so far as to assert that the Canary and 
other Atlantic groups are but the iippiled volcanic summits of a 
submerged land, it yet is evident that land did exist in the North 
Atlantic Ocean at no very distant date ; and the depth of water 
on the so-called telegraph-plateau disposes of one of the difficul- 
ties felt by many with regard to more southern latitudes. Is it not 
then conceivable, and even probable, that when a great part of 
Europe was submerged and dry land connected Norway with 
Oreenland, the Lemmings acquired the habit of migrating west- 
w'ard for the same reasons which govern more familiar migrations? 

To make this clearer, let me put a hypothetical case. , Suppose 
the Swallows were partial migrants from Q-reat Britain, and sup- 
pose that Africa were to become' submerged, would not many 
generations of Swallows still follow their inherited migratory in- 
stincts, and seek the land of their ancestors through the new^ waste 
of waters ? whilst the remaining stock, unimpeded by competition, 
would soon recruit the ranks for a new exodus. It appears 
quite as likely that the impetus of migration towards this conti- 
nent should be retained as that a dog should turn round before 
lying down on a rug, merely because his ancestors found it neces- 
sary thus to hollow out a couch in the long grass. 

Influenced, I feel bound to admit, by this idea, I should 
wdliingly have found lemmings in Iceland; but the only indi- 
genous mammal there, I believe, is tbe Mus islmtdicm (P s^lva- 


me ‘ Ibis/ 1864, pp. 185-222. 
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tiGui)^ I presume Mr. Andrew Murray*' liad been misled by 
insufficient description to suppose tliat this was a leirimiiig 
from tbe Anierican continent, from which h© would have derived 
the comparatively recent connexion of Iceland and America. 
Indeed Steenstrup has shown that this theory, so far as it was sup- 
ported by the identity of species, was quite untenable. In tlie ab- 
sence of living specimens, I turned to fossil remains ; but the so- 
called lemming of Brixharn cave is stated to be Lagomys speldsus^ 
which is more nearly aEied to the hares. However, Professor 
Owen found a Georgclma^ wdiich probably is the Siberian lemming, 
in company with remains of Elej^has primigenms in lacustrine 
brick-earth near Salisbury. I am therefore inclined to assume 
that in former days the lemming had a climatal motive for its 
migrations ; and it may even be supposed that some, at least, re- 
turned to their northern home ; otherwise it seems hard to account 
for the persistency with which they cling to a suicidal routine. 

One more point occurs to me before I conclude ; and that is that 
I have been quite unable, altbougb living very high up in the 
fjeld, to obtain any lemmings during' the intervals of migration; 
nor can I throw any satisfactory light on their home, if it can be 
called by that name. Prof. Lilljeborg states t (as most N orwegians 
believe, but few or none have verified) that the lemming has its 
head quarters on the higher Qeids. 

Finally, I feel that, whilst thus claiming tliis birthright of in- 
berited tendencies for the lemming,! may be asked, “Why, then, 
has the singular fact of the raw and denuded back produced no 
inherited modification in the present race, since it is presumable 
that their enemies are not creations of yesterday P’* Well, that I 
cmnot answer; and one of my chief reasons for publishing this 
paper has been the hope that some one may be able to throw more 
light on the subject. 

^ 0 eograph. Bistrib. of Mam, (1866) p. 26 . 

1 ' Sveriges och Horges Byggradscljur, ( 1874 ) p. 674 . 
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Trematode Parasites from the Dolphins of the CJanges, Flatmiista 
ffangetica and Orcella hrevirostris* Bj T. SPEJrcEa CobboeBj 
M.D., E.E.S.j P.L.S., Correspondent of the Academy of 
Sciences of Philadelphia. 

[Bead May 4, 1876.] 

[Plate X.] 

A» instructive coincidence in the pursuit of helminthology affords 
me the pleasure of bringing before the Society some noteworthy 
facts respecting two forms of fluhe parasite 

The special interest attaching to these insignificant creatures 
arises, in the first place, from the circumstance that they have been 
obtained from cetacean hosts that' were not previously known to be 
liable to be infested by them. In the second place, hoth of the' 
parasites have each only once before been seen by any observer ; 
and in either ease the original cetacean host is generically distinct 
from the hosts whence we have now obtained the parasites. 
Thirdly, the locality whence we have procured these entozoa is 
situated thousands of miles apart from either of the two regions 
in which the original specimens were discovered. Eourthlj, the 
original localities yielding the specimens are themselves widely 
divergent from one another. Pifthly^ and in either case, verifi- 
cation of the previously recorded facts has only been acquired 
after a lapse of many years. Lastly, our knowledge of the inter- 
nal structure of both of the parasites, which was hitherto very 
limited, is now, rendered tolerably complete, at least as regards the 
morphology and arrangement of all the more important internal 
organs, 

Por the possession of these parasites I stand indebted to Dr. 
John Anderson, P.L.S., Superintendent of the Indian Museum, 
Calcutta. I received them, with several others, on the 27th of 
September, 1875 ; and if I understand rightly, they together' 
formed part of a much larger, collection of entozoa, all of which 
have been , secured by Dr. Anderson from hosts occupying the 
Horth-eastern Province of India, ' I may mention that the nema- 
toid worms forming part of the contribution Lave already been 
described by me elsewhere ; and, through the kindness of the donor, 
I am encouraged to, look forward to the receipt of additional spe- 

* In an Appendix to this paper I have also noticed a third s|>ecies. 
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cimenSj wliose examination will in all likelihood yield interesting 
results. 

The first trematode that I proceed to notice is the species 
termed Dktoma laneea hy the late C. M. Biesing, His descrip- 
tion was based upon the examination of several parasites found 
by the Brazilian traveller Hatterer. They were discovered in the 
biliary ducts of a male Dolphin dissected at Barra do liio Negro 
on the 29fch of December^ 1833. Natterer calls this cetacean the 
Taciischij and in a letter to Diesing names the species Belphinm 
tacuscld in order to distinguish it from the D. amazonieus of Spix 
and Martius. 

In all cases of parasitism it is desirable, when possible, to get 
accurate infomiatioii as to the species of host infested. Accord- 
ingly I have sought Professor Flower’s assistance ; and he inforins 
me that there are certainly two, if not three, species of Dolphin 
inhabiting the Amazons. In his paper in the ‘ Trans. ZooL Soc/ 
voL vi. p. 87, he has shown that Spix and Martins’s D. ammonicm 
is clearly referable to the Inia or Bolivian Dolphiii’ {Inia Goof- 
fropi). Thus far the views of Flower, Natterer, and Diesiiig are 
in agreement ; moreover the geogTaphical position of Barra 
shows that the Dolphin in question could not be the Inia, since, 
as Blyth long ago remarked, this form inhabits only the remote 
tributaries of the Amazon and the elevated lakes of Peru;” Seve- 
ral other species from this river have been described, one of 
these being placed by Mr. Gray in a separate genus, and named 
by him Bteno From the specific title there can, I think, 

be little doubt that Gray’s cetacean answers to the BelpMnm 
tmtmld of Natterer; but Professor Flower is of opinion that 
Gray’s species is an ordinary Belpldnmi in the sens© in which tliat 
genus is' now commonly restricted. In this case it may, he tbinlis, 
probably be referred either to the or to JD.pdUim, 

Whichever view is correct, it is clear that Natterer’s parasite was 
obtained from a thoroughly fiuviatile eetaceaxi, and not from an 
oceanic or even an estuary form. 

From Diesing’s original description, I am led to infer that 
Natterer had carefully examined several Dolphins, with negative 
results as regards the presence of flukes ; at all events it is ex- 
pressly stated that he found the Bistoma laneea once only,” 
when numerous examples of the parasite were secured. Dr. 
Anderson’ specimen was a solitary one, procured from the short- 
snouted Dolphin {Orcella Irevirostru^ Owen). He obtained it 
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on tlie 3rd of Januarjj 1873. As it was removed from the duo- 
denum, it might be expected to turn out a different species ; pro- 
bably it had escaped from the liver, the ducts of which may have 
contained others that evaded notice. Be that as it may, there can 
be no doubt as to the species, which is easily recognized by the 
fact that the body is irregularly serrated at its margin on either 
side below the ventral suckers. I know of no other trematode 
possessing these sinuosities. Dr. Anderson’s parasite does not 
exhibit these irregular serrations so distinctly and sharply as the 
artist has represented them in Diesing’s enlarged figures ; but this 
may be due to the fact that the parasite is preserved in glycerine, 
which has certainly distorted the specimen. Without attempting 
any description of the anatomy of the worm, Diesing remarks that 
the internal organs may he seen through the transparent body, 
The uterine organs, crowded with ova and of a purple ' colour, 
are represented in his figures as forming a rather complicated 
rosette, branched after the fashion of a raceme. I have no doubt 
that the artist has been misled. He has represented its mode of 
termination above the ventral sucker q^uite correctly ; but the 
uterine channel is not branched. I could not myself trace the 
passage towards its lower or ovarian end ; but the upper uterine 
folds were few in nnmber, broad, and ^ simple in character. 
Diesing’s figures give only obscure hints as to the situation of the 
remaining internal organs^ Dr. Anderson’s specimen showed 
two large irregularly oval testes placed one above the other in 
the middle line and rather higher up than is usual with those 
distomes that have the organs presenting this simple form. Its 
ducts were not visible. The yelk-forming glands are particularly 
well marked in Anderson’s specimen, and consist of tAvo laterally 
disposed masses, that on the left side reaching somewhat higher, 
whilst that on the right side extends correspondingly lower than 
its fellow. Hone of the vitelligene duets were visible 5 bufe the 
so-called yelk- cells or capsules were well seen. The oval- shaped 
eggs were tolerably distinct and measurable, yielding a length of 
inch from pole to pole, by about inch in their transverse 
diameter. I could not get a clear .view of the digestive canals; 
but, from the slight markings here and there noticeable, I feel 
tolerably sure that they conform to the ordinary unbranched type. 
I have represented their probable position and extent by a dotted 
outline. I saw no spines on the surface of the body; but the 
well-known tendency of these organs to fall off may have been the' 
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cause of their apparent absence. As regards size, tlic slirivclled 
and shrunken character of tke worm hardly peruiittcd ino to ascer- 
tain the lengfcli with accuracy. It did not, however, when unrolled, 
exceed, one sixth of an inch at most, whereas some of E’atterer’s 
specimens measured up to half an inch in length. The neck of 
iny specimen had also entirely lost that full and rounded charac- 
ter which Biesing has so well figured and called skittle-shaped 
{lcegelfdrmiffe)» The ventral sucker is very nearly twice as large 
as the oral sucker, the former measuring about the and the 
latter ^ inch in diameter from side to side. Biesing' represents 
the ventral sucker as perfectly circular; but in Anderson’s spe- 
cimen this organ is broadly oval, the transverse diameter being 
longer than the vertical The central cup is somewhat less than 
inch ill breadth. 

The second trematode is one to which I am mclined to attach 
more importance, partly, no doubt, on account of the circumstance 
of its having been discovered by myself nearly twenty years since, 
but chiefly because the possession of many specimens has enabled 
me to acquire a much more accurate knowledge of its structure and 
affinities than that obtained in the case of Bisfoma Icmcea. In the 
22nd volume of the Society’s ‘ Transactions ’ I described a fluke 
of which I had secured numerous examples from the peripheral 
branches of the biliary ducts of a Porpoise {Bliocmia mmmtmis). 
The cetacean wm shot by Mr. lardine Murray in the Eirth of 
Forth in April 1855, and was regarded as a fine and healthy 
animal. I mention this because the bile-ducts were diseased in a 
similar way to that ordinarily observed in cases of rot aliecting 
sheep, 'Cattle, and other animals uifested by flukes. In the origi- 
nal paper I did not perhaps lay sufficient stress upon the patlio- 
logical facts that were observed by me at the time ; ‘ but on refer- 
ring to the manuscript notes still in my possession,! find it is stated 
that ‘‘the liver- ducts were in several places thic]?:ened and knotted 
near the surface of the organ. On opening these, they were 
were found to be loaded with small distomata.” It is added that 
whilst the flukes were alive they displayed, under the microscope, 
a “ double and peculiar intestinal tube,” the skin also being 
clothed with spines which are arranged througliout with perfect 
regularity. Unfortunately the day on which Mr. Murray sent 
the Porpoise was a Saturday ; consequently my dissections were 
hurried, and the specimens were placed in strong spirit, which im- 
mediately destroyed their transparency. I was further embar- 
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rassedj inasmiicli as Mr. Murray liad also kindly sent a large 
number of birds for dissection (Gruillemots^ Gulis^ and a Parrot- 
beaked Awk) at the same time- I may yet further supplement the 
originally published record by stating that, when the ducts lying 
immediately below the surface of the lirer were dissected out, they 
presented a distinctly beaded appearance, the successiye enlarge- 
ments of the lumen of the ducts being occupied by flukes closely 
packed together. At least twenty were found in one spot. As 
no figure of these abnormal ducts was published, I subjoin an 
outline which is an exact reproduction of a sketch I made in 
my noto'book during the dissection. Unfortunately the actual 
thickness of the walls of the duets was not represented ; but, from 
recollection, I can state that it was. considerable. 



Outline of an abnormally enlargecl bEiary duct. Nat. size. 

The most striking feature connected with the structure of the 
worm was the regularly twisted condition of the digestiye canals. 
They presented, in short, a zigzag appearance, the lateral folds 
being so angular when seen in profile that they seemed to consti- 
tute, as it, were, a transition between the ordinary simple tubes 
of a true Bistoma and the branched' intestinal tubes seen in 
ciola. In this view it was that I placed the worms in a distinct 
genus, for which I proposed the term Gam^ula. I now think that 
there was no sufficient ground for this generic separation, since, 
although in all the flukes which I have examined from Blata- 
nista the characteristic zigzag appearance is present, yet I find 
no trac.e of any attempt at branching. In all Dr. Anderson’s 
specimens obtained from the liver-duets of the Gangetic Bol- 
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pliiii more or less decomposition of tlie contents of the intes- 
tinal tubes has occurred 5 consequentlj the angular appearance 
of the folds is entirely lost, the margins looking uniformly 
rounded in profile. 

From the other characters of the -worms I cannot bring myself 
to believe that these flukes from the Ganges are specifically difier- 
ent from those obtained from the Firth of Forth. [Nevertheless, 
in order to make sure that I had not exaggerated the angular 
character of the intestinal folds as they appeared in my original 
specimens from the Porpoise, I recently broke up a preserved 
microscopic slide, and, after soaking the specimens in glycerine, 
succeeded in bringing tbe digestive organs well into view, when 
they displayed precisely the same degree of angulation as the ori- 
ginal figure in the Society's * Transactions ’ shows. There were, 
however, no traces of rudimentary diverticula, sucli as I fancied I 
saw, but did not actually describe, in the original specimens. I 
now believe that the deceptive appearances were due to the 
sharpness of the turns or coils of the tubes, whicli in rather opaque 
objects is very apt to mislead. This is especially the case with 
the uterine folds, which, as in the case of Distoma lancea, have 
been represented as branched when perfectly simple. From a 
recent examination of my dried specimens of D. crmstmi I do not 
feel quite sure that I have not myself fallen into this error. Be 
that as it may, I desire (on the supposition of an error of inter- 
pretation of the facts) to restore my Oampida oMonga to the genus 
Disiomay and I shall therefore in future speak of this parasite as 
D. eampultty retaining the generic as an appropriate specific title. 
,By this change I do not think that the morphological significance 
of the folded digestive tube is by any means lost. As obtains in the 
spiral gut of sharks and rays, the object of folding can only be to 
gaiaa a larger extent of intestinal capacity without incommoding the 
animal and thereby interfering with its ordinary manner of life. 
In the members of the genus Mtsolola and also in the allied Plana- 
rians this requirement appears to obtain its maximum. Here, 
however, even the additional surface gained by a spiral extension 
of tbe intestinal tubes appears to be inadequate, since to meet 
the demand we find the two main channels branched in a most 
striking manner, 

I cannot here treat of this part of the subject to tho extent it 
deserves ; but in relation to the question of transition-forms I 
may remark that an extreme degree of folding seems as if it must, 
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wlieii puslied farther, result in branching. This, I think, would 
happen should any departure from the central distoiiie type he 
rendered necessary by the exigences of the creature. At all 
events, the spirally twisted and branched digestive organs consti- 
tute different ways in which nature attains one and the same end. 
I may add that this coiled condition of the tubes in D. €amj)uJa 
is by no means imiq^iie, since I have seen it slightly developed in 
other trematode forms, and very conspicuously so in a species 
(D. eompactum) which I procured from an Indian Ichneumon, 
described to this Society in 1859. 

Turning to the other internal organs, I have to state that wdiilst 
the ffukes from the Porpoise only showed that the viteiligene 
glands were well developed and that the reproductive outlets occu- 
pied the usual position, Dr, Anderson’s specimens have furnished 
a good general view of ail the reproductive organs. In particular 
they show that the single, relatively narrow^, and unbranched 
uterine canal is of great length and coiled upon itself in a singularly 
tortuous manner. In this way the duct passes from side to side, 
crossing the central line of the body at least a dozen times, ivhilst 
every fold is likewise bent upon itself to such an extent as to increase 
its length tO' at least four times that of the animal. In short, the 
uterine folds may be pretty accurately described as passing in a 
regular manner from side to side, each separate coil being very 
much twisted nipoii itself, thus frequently forming secondary coils. 
In the fluke here drawn (PL X. flg. 2) I have accurately represented 
every wdnding of the duct from its vaginal outlet above to its ter- 
mination, whereat is joined by the ovarian and viteiligene ducts 
in the ordinary way. Only the merest traces of these smaller 
channels, however, were here and there visible ; but the two oval 
testes are conspicuous and well deffned, occupying a position 
somewhat lower t'han usual in the typical forms of fluke. There 
was a third organ, , apparently the ovary, TiiiS' was less well de- 
fined, and situated higher up in the middle line. The viteiligene 
glands occupied the usual position ; but their precise limits could 
not be accurately fixed throughout, ■ The terminal cells or cap- 
sules with their efferent ducts were well seen in several specimens. 
Lastly, the water-vascular system wm constantly visible, or at 
least that part of the main channel which expands into a large 
vesicle immediately above the central point of the tail. At this 
part several of Dr« Anderson’s specimens had given way entirely, 
the parenchyma of the body, and sometimes tlie testes, bursting 
luTKIsn .TOirill^."“-ZOOLO(5Y,, TOL. XIII. ' , 4 ' 
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ili!‘<)uglL 111 all of tlieiii tlie caudal end iluis exlribited a ^ort of 
tail us h mere result ol post mortem cluiuges. Noue of the Ediii- 
biirg'li specimens displayed the slightest trace of this projection or 
of the water-A^essel connected with it. 

Tile other points remainiug to be noticed may be dismissed in a 
few AYords. The uterine duct w^as w^ell filled with eggs, but it was 
nowhere abnormally distended. Approximately tbe oA^a gave a 
measurement of yo-V'cr from pole to pole by 

bi^eadth. Although in Anderson’s specimens the integumentary 
spines had fallen, off, tliey were still attached in the original spe- 
cimens from Edinburgh, and measured on the average of an 
inch in length. With their shafts directed downwards, they sepa- 
rately presented the form of a long cone, the base of Arhicli was only 
broad. Close to the apex each point of the spine curves 
gently upAvard. In connexion with the form of the parasite, I 
ImYO only further to observe that the normal relative size and si- 
tuation of the suckers is faithfully depicted from Audersou’s spe- 
cimens ; but tbe tail end of the body is abnormally produced, from 
causes already referred to. 

To conclude somewhat as I began, let me remark more fully 
upon the main points of interest suggested by these iiiids. So 
few in number are the students of helminthology that it need oc- 
casion no surprise if the internal parasites of cetaceans are little 
studied. Apart from AAhat is stated in the Avritings of systema- 
tists (Eiidolplii, Dujardin, Diesiiig, &e.), wo have but few and 
scant notices of cetacean parasitism. The most important coiitri- 
biitioB, is by Professor VaU'Beneden Les Cetaces, leurs Comiucii* 
saiix et leurs Parasites ,The Belgian helminthologist evidently 
desired to render his list of the parasites as complete as possiblo ; 
nevertheless,^ extended as his record is, he neither notices Oampula 
eblonga nor the remarkable costode discovered at tbe same time. 
Mr. Murray’s pox^poise not only yielded numerous flukes, but it 
played the role of host to five large tape- worms {Biphylhhothrmn 
stenimacephakm) and to multitudes of ^ nematodes infesting the 
bronchi, the pulmonary vessels, and the heart {Frosiliecosacter in- 
Jlems^ and P. comohdus). Other parasites ivere detected in the 
stomach ; but I referred them to the partly digested fishes Avhoso 
remains accompanied them. Yan Beneden points to a paper by 
Lebeck describing a round worm from the stomach of a Gan- 
getic Dolphin {Asemis iMphini), Dr, Anderson also found ne- 
matodes in the intestines of Fhtanisfa \ but these correspond with. 
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the A. simplex of Dujardin. On this head I will only add that 
cetaceans are evidently very much victimised hy parasites, hotli 
by attacks from within and without ; and it is clear that our know- 
ledge of the species is exceedingly imperfect. 

On (I priori groiinds it might he supposed that aberrant ceta- 
cean hosts would be likely to yield correspondingly aberrant pa- 
rasitic types. This is not the case, however, either as regards the 
flukes and nematodes, or, indeed, as regards the cestodes, to any 
very marked extent. The explanation is not far to seek ; for 
however divergent particular hosts may be, mere morphological 
changes in their organs will hot of themselves materially alter the 
conditions of the parasite’s existence. To be sure, in the case of 
the liver-infesting flukes, the mere size of the biliary ducts will 
tend to modify the size of the parasite ; but it is incapable of 
altering the type. Thus the common liver-fluke attains very 
much smaller proportions in the hare and rabbit than it does 
in the donkey and ox ; but the essential generic character seen 
in the branched intestine' is ■ strictly maintained. Again, the 
liver-fluke of the giraffe, if it in any degree coordinated with the 
aberrant characters of its host, would, we might presume, exhibit 
departures from the type still more marked* The facts, however, 
show that the only marked differences between the giraffe’s 
Mmiola and the ordinary fluke refer to external configuration. 
Even the liver-fluke of the elephant (^. J&clcsom)^ the shape 
of which presents a striking contrast with that seen in the Euini- 
naiits, still displays the branched intestinal canals, and that, too, 
in sucdi a manner as to suggest the closest alliance with the Pla- 
iiarians. As I have shown in my communication On the De- 
struction of Elephants by Parasites” (The Yeterinarian, 1875), 
the mud-sw^allowing habits of these huge hosts are eminently 
favourable to the introduction of fluke-larvas ; and it is wmrthy of 
remark that the intermediary bearers likely to be thus swallowed 
abound in just those very localities where Hanarians have their 
head quarters. 

If my argument is sound, it is clear that neither ^laianista and 
Or sella j on the one hand, nor Inia mdDelpMnm^ on the other, need 
be expected to yield fluke-parasites generlcallj differing from those 
found in and "other cetacean types. Even wide differ- 
ences of geographical distribution, do not appear to exert any very 
marked change j and this is the more remarkable since such varia- 
tions of habitat by the host might be expected not only to supply 
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new and peculiarly modified iiitormediary bearers, but also in otlier 
ways to alter materially tlic conditions of existence. Witliout a 
doubt some fluke-parasites are confined to particular localities ; 
and tliis is solely due to tlie fact that tlieir bearers and intenne- 
cliary bearers are alike restricted to a limited territory. But for 
these restrictions, there is good reason to fear that (as in tlio case 
of BilJiarda^ for example) seyeral of the most terrible endemic 
disorders, now confined to limited areas, would become world- 
wide. fortunately for them, the lower animals are much more 
capable of resisting the untoward effects of parasitism than our- 
selves. We, however, have the power of warding ofi* most of the 
dangers from this source, since we are now in a position to adopt 
preventive measures. This is entriely due to the advance of 
helminthology. As regards domesticated animals, it may pro- 
bably be said with truth that they suffer from entozoa more than 
wild ones., In the course of a large experience, however, I cannot 
say that I have found wild animals very much less infested. With 
the multiplication of beasts of burden and other serviceable quad- 
rupeds there have also arisen greater facilities for infection * and 
if, as unfortunately seems to be the case, parasitism amongst do- 
mestic animals has increased rather than diminished, it is because 
those who possess the power to put a check upon these disorders 
have not thought it worth their while to obtain special informa- 
tion on this head. 

As regards wild animals, it is well nigh impossible to acquire 
correct data as to tlie destructiveness of parasites, I have no he- 
sitation in saying tlmt half the amount of parasitism that I found 
in Mr. Murray’s porpoise would have killed any ordinary domesti- 
cated animal. Oiu* cattle and sheep are carried off by tlnousaucls by 
much less formidable lung-parasites than that cetacean harboured 
B.oubtless wild animals, cetaceans amongst them, , beconiiiig at 
length weakened by their parasitic guests, more readily siieciimb t^o 
their various other enemies, which, in the struggle for existence, 
are only too ready to reap the desired advantage. On the- otlier 
hand, I have little doubt that the porpoises and seals tliat have 
died at the, Zoological Gardens, and whose lungs were largely in- 
tested by parasites, would, in their natural haunts, have borne up 
against the evil effects of a much larger amount of parasitism, tlian 
they were enabled, to do in confinement. One conclusion, at all 
events, is inevitable, namely tliat endemics, epidemics, or epizootics 
of the parasitic kind, cailthcm what we may, are for the most pait 
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due to tlie excessive iimltiplication of particular Iielmiiitlis during 
certain seasons. As obtains in non-parasitic plagues of aU sorts^ 
there is a perpetual rise and fall in tlieir prevalence ; and this is 
simply due to the presence or absence, as the case may be, of 
favourable conditions. This is the general explanation of the 
irregularity ohseiu^ed in the periodical return and degree of viru- 
lence of the grouse-disease, which I hold to be due to parasites. 
The same explanation holds good in the case of the disorder I 
have termed Olulmiiasu in cats, also in that of a neiiiato-helminthi- 
asis affecting pigeons, due to Ascaris maculosa^ also of a similar 
epizooty occasioned by the foiir-spined Btrongyie tetracmi- 
thus) infesting the horse, also of the well-known parasitic bron- 
chitis caused by Stroiigyles in lambs and calves, also of a like 
disease occasioned by comniutatus which sometimes caxTies off 
hares in great numbers. In short, this explanation applies to 
many other more or less clearly defined parasitic maladies. 
Plukes, generally speaking, are comparatively harmless. As a rule,, 
and with some few and notable exceptions {WiTharda^ &c.), only 
such of them as occupy the^ liver are capable of doing serious barm 
to their bearers, whether wild or domesticated. That their pre- 
sence in the liver of cetaceans is capable- of setting up an unhealthy 
action is abundantly proved by the facts incidentally noticed in 
this paper. The whole subject of animal parasitism is one of in- 
creasing interest— zoologists, physiologists, and sanitarians being 
equally interested in its revelations. This consideration must 
serve as niy excuse for noticing some of the practical points sug- 
gested by the study of these dolphin-trematodes. 

Appendix. 

Since the completion of this paper I received a letter from Dr. 
Anderson enclosing a drawing of a parasite, enlarged 28 times, 
from tlie small intestine of Platamsta/^ The drawing had been 
overlooked, but was fortunately found by Dr. Murie amongst 
some loose papers. Judging from the illustration (here repro- 
duced), this is another distinct species of cetacean trematode, and 
at present new to science. When I received the specimen Dr, 
Anderson was making preparations to leave England ; hut in 
reply to my inquiries, he found time to inform me in a second 
letter 'that the host, was a different individual from that .which 
yielded Bistoma xampula. ■ He obtained the new parasite in 

WNX. aoniiK— Jxoonoor, Tom xirr* ^ . . ,5' ; 
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March 1873. In this case there does not appear to hare been 
more than one parasite present in the intestine. There is car- 
taiiilj something very peculiar about the head and neck of tins 
flake ; hut assuming that it was not in any way injured before tlio 
drawing was executed, I ofter provisionally for its recognition tlie 
following nomenclature and characters. 

Bistoma Andersoni, n. sp. Body oblong, smooth externally, mii-' 
form in thickness, six times as long as broad ; head with lateral pro- 
jections ; ventral sucker large and prominent; neck niiieli constricted ; 
tail evenly rounded off, blunt. Length breadth about 

In addition to the above-mentioned characters, the drawing 
shows that the testes are globular and placed high up in the middle 
line of the body. The small lohed gland immediately above 'them 
is probably the ovary. The clear narrow line extending from the 
border of the lower testis to the end of the tail seems to mark 
the limit of the vitelligene organs on either side below., These 
glands in all likelihood extend upwards tobhe neck, being appa- 
rently very largely developed in this species. 

EXBLAHATIOH OF TLATB X. 

Tig. 1. DistcM lancea, x 70 cHaraeters. 

2. D. campiila Cam^ula ohloiga^ Cobbold), X 50 diara. (The small 

letters refer to the same parts in these two different species.) e, oral 
sucker ; ventral sucker ; c, reproductive papilla ; oesophageal 
, bulb ; <3, oesophagus ; A intestinal tube ; y, ccecal end of the same ; 

' k, testes ; i, ovary ; 1% vitelligene gland ; i, uterine canal ; trunk of 

the water system. ' , ■ ' - 

3. :!}. Awiefwnif X 28 cHam. . a, oral suoker ; lateral prominence' O'f the 

'head; c, central suoker; ■ '<?, neok; oesophageal bulb;//, 'Wlyj 
ovary; 4 testes; i, central clear dine; ii',' vitelligene gknd' of 
one side;A, water-vascular Ontlek ' ' 
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Notice of new living Crinoids belonging to the Apiocrinidie. 
By Sir €. ‘W’xville Thomson, LL.B., BBe., E.E.S., B.Ii.S., 
B.GrB., &c., Begins Professor of Natural History in the Uni- 
Tersity of Edinburgh, Director of the Civilian Scientific Staff 
of the Challenger * Exploring Expedition. 

[Bead June 1, 187d.] 

On the 25th of August, 1873, on our voyage from St. Vincent to 
Bahia, we sounded in 1850 fathoms with a bottom of GloMgerina- 
ooze,’’ and a bottom-temperature of 1°*8 C., inlat. 1° 47' N., long, 
24° 26' "W., about 300 miles east of St. Paul’s Eochs. The trawl 
was put over ; and when recovered in the evening it yielded us an 
unusually large number of iuteresting forms : — with many others, 
several large specimens of a fine species of Zdmopds ; several Bra” 
cMopods ; a small TImhellulaHa ; some remarkable Bryozoa ; several 
specimens of a large species of Balenia^ differing apparently in other 
characters besides its much greater size from the widely distribu* 
ted B. varispina ; an entire specimen of a beautiful stalked Cri" 
noid which I shall describe under the name of Bathpormus aldri- 
eldanm ; and some fragments of the stem of another Crinoidj 
Mpoerinm hetliellimm^ of which we afterwards took one or two 
complete specimens and several fragmentary portions, at Station 
147, lat. 46° 16' S., long. 4S® 27' E., 30 miles to the westward of 
Hog Island, one of the Crozet group. 

I now give a preliminary sketch of these two new Crinoidal 
forms, in the hope of preparing a detailed, description of these and 
of the large number of undescribed Pentcwrini which were among 
the most interesting of our captures, on my return, 

I described and figured in the ‘ Depths of the Sea ’ (p. 452), 
under the name of Batliycrinus grmilh^ a delicate little Criaoid 
which we dredged in the ^ Porcupine’ from a depth of 2475 fathoms 
to the south of Cape Clear. I think there can be little doubt, 
frbin, the structure of the stem and calyx, and from the form and 

* As the stalked Crinoids are perhaps the most remarkable of all the deep- 
sea groups, both on account of their extreme. rarity and of the, 'special interest of 
their palceontological relations, I mean to associate the names of those naval 
officers who have been ,ohiefly concerned in carrying out the sounding, dredging, 
and trawling' operations with the new specaes whose discovery is due to the 
patience and ability with which they have performed their task. ' Lieutenant 
Pelham Aldri'ch was first lieutenant of the ‘Challenger’ during 'the 'first two 
years of her commission ; he is now with 'Captain Nares as first lieutenant of 
the ‘Alert Lieutenant fteorge B. Bet-hell, I am glad to say; we have still with us. 
LINN. JOITBN.— ,ZOOhO0T, TOL. XIIX. 6 
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seiilpturo of the plates and joints, that the first named of the 
two species now to be noticed must be referred to ilie same genus. 
There is, however, one marked difFerenco between the two: in 
our specimen of B, gracilis^ which looks as if it were full-grown, 
the ten arms are perfectly simple, and there is no trace of piiiiiulos, 
■while in B, aldncldamis the pinnules are well' developed. 

As I have already said(Zer, cit.)^ strong resemblances in the struc- 
ture of the stem, in the structure of the base of the cup, and in tlie 
form and arraiigeineut of the ultimate parts of the anus associate 
Baihgerinus with Mhizocrimtsi but the differences between the two 
genera are very obvious. The radial axillary joints, which in Mhi- 
zocrimis are contracted to support a single 'first bracliial, are here 
expanded and bear two articulating surfaces giving origin to two 
arms ; so that, as in most Crinoids, the number of primary divi- 
sions of the arms is ten. The structure of the cup and of“ tlio 
upper part of the stem, while essentially the same in both, is dif™ 
fereiit in detail : in Mldsomdnus the funnel-sliaped piece formed by 
tlie coalescence of the basals with the fused 'first radials above 
and the dilated upper joint of the coalesced upper joints of the 
stem beneath, makes np a large part of the cup ; while in Ba- 
tJigerimis the stem barely enlarge»s at its junction with the cup, 
the ring -formed by the basals is very small, and the first radials 
are free from tlie basals, and often free from one another. Tlie 
oral plates, which are conspicuous in BJdzoennm, are absent in 
Bathgerinus. 

Ilgocrimish a totally different thing ; but, as we shall see here- 
after, it presents certain geiiorai resemblances and even certain 
special correspondences in structure whicli seem to associate it 
also with BMsoerinus, 

There seems little doubt that finds its nearest known 

ally in the chalk and tertiary BoiirgiiaUicrinus^ and that it must 
be referred to the neighbourhood of the Apioerinidan Were it 
not tliat Batligcrinus and Ilgocrhms are so evidently related to Idd-^ 
zocrinm, the characters of the ilpiocriiiidm are so obscure in tlie 
two first-named genera that one would certainly have scarcely 
been inclined to associate them with that group. 

They are both comparatively small forms ; and although they do 
not show the peculiar tendency to irregularity in the number of 
^ their principal parts wdiich we find in Bldzocrinns, their calyces 
are small in proportion to the size of the stem, so that there iKS still 
a comparatively excessive development of tlie vegetative system. 
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In Bathh/e pin ICS aldriehlamis (fig, 1) tlie steoi is, in full-grown 
specimens, 200 to 250 miliims. in lengtli, and about 2 inillims, in 
diameter across tlie enlarged ai'ticulating end of a joint. The 
longest stem-joints, from about tlie middle of the stem downwards, 
have a length of 4 miliims, ; and they rapidly shorten towards the 
base of the cup. They are diceb ox-shaped, and have their ends 
bevelled olf on different sides alternately, for the accommodation of 
masses of muscle. Towards the base of the stem, a few strong 
jointed branches come off and form a sort of imperfect root of 
attachment. The cup consists of a series of basals which are 
soldered together into a small ring, scarcely to be distinguished 
from the upper stem-joint. Alternating with these are five large 
triangular first radials : these are often free ; hut in old examples 
they also are frequently ankyiosed into a funnel-shaped piece. 
The second radials are articulated to the first by a true joint with 
strong bands of coiitraetile fibre ; they are broad and flat, with an 
elevated vertical central ridge which is continued down upon the 
first radials (though in these it is not so marked), and lateral wing- 
like extensions which curve up at the edges and are thus slightly 
hollow'ed out vertically on each side of the central ridge. In the 
third radials or ‘^radial axiilaries,’^ which are joined to the second 
by a sjzygy, the upper border of the plate is nearly straight, but 
it is divided into two facets for the articulation of tlie first two 
brachials. The ridge is continued from the second radial to about 
the middle of the third, where it divides into two, and its branches 
pass to the insertions of the brachials to be continued along the 
middle line of the arms. The -wing-like lateral processes are con^ 
tinned along the sides of the radial axillaries and along each side 
of at least the first three brachials. The arms are ten in number. 
In the larger specimens they are about 30 miliims. in length, and 
consist of from forty to fifty joints, 'The first and second and the 
fonrth and fifth brachials are united by syzygies ; and a-fter that 
syzygies occur sparingly and at irregular intervals along the arms. 
There are no pinnules on the six or seven proximal joints of the 
arms ; but towards the distal end there are usually about twenty 
in two alternating rows ; the number and amount of development 
of the pinnules seems to depend greatly upon age, and not to be 
very constant. The arms and the pinnules are deeply grooved 
within ; and along the edges of the'grooves are ranges of imbricated 
reniform plates, fenestrate and very delicate, much resembling 
those in the corresponding position in Mhizocrinus. The disk is 
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membranous, witb scattered calcare- 
ous granules. Tlie inoutb is sub- 
central ; there are no regular oral 
plates ; but there seems to be a de- 
termination of calcareous matter to 
five interradial points round the mouth, 
where it forms little irregular calcare- 
ous bosses. There is an oral ring of long 
fringed tentacles ; and the tentacles are 
long and well marked along the radial 
canals. The excretory opening is on a 
low interradial papilla. The ovaries are 
borne upon tlie sis or eight proximal 
pinnules on each arm ; they are short 
and rounded, resembling imicb in form 
those of Antedon rosaeeics, ^athycri- 
nuB appears to possess an assemhlage 
of characters in some respects inter- 
mediate between Mhizocrimis and tlie 
pentacrinoid stage' of Antedon, I 
reserve a full discussion of its syste- 
matic position until I have ‘an oppor- 
tunity of describing lb more in detail* 
It seems to be’ widely distributed ; w'-e 
have detected fragments of it at at 
least six or seven stations in the 
Atlantic and the Southern Sea. 

Ilyocrinus ’betliellimius (fig, 2) has 
much the appearance, and in some pro- 
minent particulars it seems to have 
very much the structure, of the palaeo- 
zoic genus Plaiyerinm^ or its subgenus 
Diehocrinm. 

The longest portion of the stem 
which we dredged was about 170 mii- 
liins. in length ; but the basal part was 
wanting, and we have no means of 
ascertaining what may have been its 
means of attachment. The stem is 
much more rigid than that of Bathy- 
Qrmus, and is made up of cylindrical 


Fig. 2. 



Hyocnnus heth cl li a » us, 

Wy. T. 


About- i wice tlie natural size. 
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joints^ wliicli arc iiiiited to oao aiiotlicr by a close syzygial suture, 
the applied surfaces being marked with a pattern of radiating 
grooves and ridges liketliose of so many of tlie fossil genera, and 
like those of the recent Pentacrini, The joints become short and 


very num crons towards the base of the cup. 

The head, including the calyx and the 
arms, is 60 millims. in length. The cup 
consists of two tiers of plates only (fig. 3) ; 
the lower of these, which must be regarded 
as a ring of basals, is formed as in some of 
the Hatycriiikhe, of two or three pieces : it is 
difficult to make out which with certainty ; 
for the pieces are moi’e or less fused, and the 
junctions in the niatiire animal are some- 
what obscure. The second tier consists of five 
radials, which are thin, broad, and spade- 
shaped, with a slight blunt ridge running 
up the centre and ending in a narrow arti- 
culating surface for an almost cylindrical 
first brachial. The arms are five in^ nimiber, 
they consist of long cylindrical joints deeply 
grooved within, and intersected by-syzygial 
junctions. The first three joints in each 
arm consist each of two parts separated by 
a syzygy ; the third joint bears at its distal 
end an articulating facet from wdiich a 
pinnule springs. The fourth, arm -joint is 
intersected by two syzygics, and thus con- 
sists of three parts ; and bo do all the suc- 
ceeding joints ; and each joint gives ofi* a 
pinnule from its distal end, the pinnules 
arising from either side of the arm alter- 
nately. The pi'oxiinal pinnules are very 
long, rmining on nearly to the end of the arm ; 
and the succeeding pinnules are gradually 
shorter, all of them, however, running out 
nearly to the end of the arm, so that distally 
the ends of the five arms and the ends of all 
the pinnules^ meet nearly on a level. This 
is an arrangement hitherto entirely un- 
known in recent Crinoids, although we have 
something very cdoso to it iu some species 



Wy. T. 

About; four times 'liio 
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of the palaeozoic genera Foteriocrinus and Gyatliocrinus here, I 
believe, however, the resemblance between Ilyoerinm and the 
early fossil forms ends. 

The arms and pinnules are deeply grooved within ; and the 
grooves are bordered on either side by lines of imbricated, close- 
set, reniform, fenestrated plates, closely resembling those of Mhi- 
zocrinus and Bathjerlmis. 

The peripheral part of the disk is paved with plates irregular 
ill form and closely set (fig. -i) ; round the mouth there are five 
very strong and definitely shaped valves, slightly cupped above 
and marked beneath with deep impressions for the insertion of 
muscles. The valves are pointed, and close over the month, form- 
ing a very perfect five-sided pyramid. The anal ojieiiing is on a 
short plated iiiterradial tube. 


Fig. 4. 



Disl of Hyocrinm hethelUamis, \Vy. T- Eight times the iiatiiral sisie. 

The mouth opens into a short slightly constricted oesopbagus, 
which is succeeded by a dilatation surrounded by brown glandular 
ridges (fig. 5, d, e). The intestine is very short, and contracts 
rapidly to a smaE diameter (/) ; the whole alimentary tract forms 
a single simple loop. Found the oesophagus a somewhat ill-defined 
vascular ring (J), which may possibly be continuous w ith the bod} - 
cavity, gives off opposite each of the oral plates a group oi tour 
tubular tentacles (c); and lines ot similar tentacles of siiialler 
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size fringe tlie radial grooves and tlie grooves of tlie arms and 
pinnules. The ovaries are very long and iiarrowj extending three 
fourths of the length of the first three or four pinnules on each 
arm. 



Arra-ngeiBenl ol tUe soft parts in Hyoerimis hetkellimivs. a, oral valves ; 
6, oral vascular ring ; c, oral tentacles ; t2, e, iiirior aspect of the cesophagiis and 
stomach ; /, hitestine; y, loose areolated connective tissue, Eight the 

natural awe. 

The assemblage of characters connected with the disk and, soft 
parts thus shows a considerable resemblance between Mi/ocrinns 
and Bhizocrimis, My strong impression is that the mode of nu- 
trition of the Cyathocrinidfc, and consequently the structure and 
arrangement of their disk, was essentially diiferent from that of 
all the yet known living forms ; and I thinie it probable that when 
we have an opportunity of studying the structure of H^ocrinm 
carefully, we shall find that its striking resemblance to Matyeri- 
nm is in a great degree superficial. 

The following are, I believe, all the Crinoids, referable to the 
Apiocrinidm, wdiich wm have hitherto met with during our deep- 
sea explorations : — 

MMzocrmus lofotensis, Sars, 

Batlk-ycfinm aldrichianm^ sp. n. 

J?. gracilis^ sp. n. 
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S'^ocrinm hethelUanus, sp. n. 

M, hethelliamis? 

Tlie last is a beautiful little tbing wbick we dredged from a 
deptli of 2325 fatboms at Station 223, lat. 5° 31' IST., long. 
145'^ 13' E.j in tbe east Pacific, with a bottom of G-lobigerina-oozey 
and a bottom-temperature of 1°*2 C. It certainly is in many re- 
spects very unlike tbe adult S. hethellianmi but it may possibly turn 
out to be tbe young of that species. There was only one specimen. 

It lias been found impossible, or at all events too dangerous, to 
examine and compare tbe species belonging to tbe Pentacrinidse 
on board ; many of tbe specimens are very large, and they are very 
tender, requiring tbe utmost delicacy in handling ; it bas there- 
fore been thought in most cases advisable to pack them away in 
safety at once, and to defer their discrimination until our return 
home. 

* Challenger,’ South Atlantic, 

March 5th, 1876. 


Notice of some Peculiarities in tbe Mode of Propagation of certain 
Ecbmoderms of tbe Southern Sea. By Sir C. WrviLLB 
Thomson, LL.D,, B.Se., F.B.S., F.L.S., E.Gr.S., &c., Begins 
Professor of Natural History in tbe University of Edinburgh, 
Director of tbe Civilian Scientific Staff of the ^ Challenger ® 
Exploring Expedition. 

[Bead June 1, 1876.] 

The very remarkable mode of reproduction of certain members of 
all tbe recent classes of Ecbinodermata by tbe intervention of a 
free-swimming bilaterally symmetrical pseudembryo developed 
directly from tbe morula,” from which tbe true young is subse- 
quently produced by a process of internal budding or rearrange- 
ment, bas long been well known through tbe labours of a host of 
observ^ers beaded and represented by tbe late illustrious Professor 
Johannes Muller of Berlin. 

At tbe same time it bas all along been fully recognized that re- 
production through tbe medium of a pseudembryo is not tbe 
only method observed in tbe class, but that in several of the Ecbi- 
noderm orders, while in a certain species a wonderfully perfect and 
independent bilateral locomotive zooid may be produced, in very 
nearly allied species tbe young Ecbinoderm may be developed im- 
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mediately from tlie segmented yelk without the ibriiiaiion of a 
“ pseadembryo,’'’ or at all events with no farther indication of its 
presence tluiii certain obscure temporary processes attached to 
tlie embryO;, to wliich I have elsewhere (Phil. Trans, for 1865^ 
p. 517) given the name of “ pseudembryonic appendages,” 

I have not at present an opportunity of consulting autho- 
rities ; but if I may trust my memory, this direct mode of de- 
velopment has been described in Holotlmria tremida by MM. 
Keren and Banielssen, in Sj/napfula vivipara by Professor 
Oersted, in a viviparous sea-urchin ” by Professor Grriibe, in 
Mchina&ter and in Fteraster by Pi’ofessor Sars, iu Aster acantMon 
by Professor Sars, Professor Agassiz, Dr. Busch and myself, in 
O^hiol&pis squamata by Professor Max Schultze, and in a vivi- 
parous ophiurid ” by Professor Krohn. No less than four of 
these observations were made on the coast of Scandinavia. In tem- 
perate regions, wliere the economy of the Echinoderms has been 
under the eye of a greater number of observers, the development 
of the free-swimming laxwa appeared to be so entirely the rule 
that it is usually described as the normal habit of the class ; 
while, on the other hand, direct development seemed to be most 
exceptional, I was therefore greatly surprised to find that in the 
southern and subarctic seas a large proportion of the Echinoderms 
of all orders, with the exception perhaps of the Crinoids (with 
regard to which we have no observations), develop their young 
after a fashion which precludes the possibility, wdiile it nullifies 
the object, of a pseudembryonic perambulator, and that in these 
liigh southern latitudes the formation of such a locomotive zooid 
is apparently the exception. 

This modification of the reproductive process consists in ail 
cases, as it does likewise in those few instances in which direct 
development has already been descidbed, of a device by -which the 
young are reared within or upon the body of the parent, and are 
retained in a kind of commensal connexion with her until they are 
sufficiently grown to fend for themselves. The receptacle, in cases 
where a special receptacle exists in which the young are reared, 
has been called a ** marsupinm ” (Sars), a term appropriately 
borrowed from the analogous arrangement in their neighbours the 
aplacentai mammals of Austolia. The young do not appear to 
have in any case an organic connexion with the parent ; the im- 
pregnated egg from the time of its reaching the morula ” stage 
is entirely free ; the embryos are indebted to the mothor for pro- 
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tection, and for nutrition only indirectly throiigli tbe nincus 
exuded from the surface of her perisom, and tlirongh the currents 
of freshly aerated water containing organic matter brought to 
them or driven over them by 'the action of her cilia. 

Animals hatching their eggs in this way ought certainly to give 
the best possible opportunities for studying the early stages in 
the development of their young. Unfortunately, however, this 
is a kind of investigation which req^uires time and stillness and 
passable comfort ; and such are not the usual conditions of a 
voyage in the Antarctic sea. Specimens have been carefully pre- 
served with the young in all stages ; and I hope that a careful 
examination of these may yield some farther results. 

Although the principle and the leading features of the process 
are the same in all, the details vary greatly in the different groups. 
My present object is to give a preliminary sketch of some of the 
more remarkable modifications. In the absence of a sufficient 
supply of books of reference, I caunnot vouch for the accuracy of 
specific determinations ; the names which I have given to the 
species referred to must therefore be t^ken in some cases as pro- 
visional. I will select examples from the leading groups in order, 

I. Houoxhttboidea pedata. 

Oladodmtyla eroeea^ Lesson, sp. (fig. 1). An elegant cucumber- 
shaped sea-slug, from 80 to 100 millims. in length, by 30 millims. 
in diameter at the widest part, of a bright saffron-yellow colour, 
very abundant, adhering to the vast fronds of 3Iac7^oci^stis in from 
five to ten fathoms water in Stanley Harbour at East Falkland 
Island. The mouth and arms are terminal : ten long delicate 
branched oral tentacles, more resembling in form and attitude 
those of Ocmcs than those of the typical Ciwum-ari^B, surround the 
mouth : the perisom is thin and semitransparent ; and the muscular 
bands, the radial vessels, and even the internal viscera can he plainly 
seen through it. The three anterior ambulacral vessels are ap- 
proximated ; and on these the tentacular feet are numerous and well 
developed, with a sucking-disk supported by a round,, cribriform, 
calcareous plate, or more frequently by several w'edge-shaped 
radiating plates arranged in the form of a rosette ; and these three 
ambulacra form together, at all events in the female, a special 
ambulatory surface. The two ambulacral vessels of the biviuiii 
are also approximated along the back ; and thus the two inter- 
ambulacral spaces on the sides of the animal, between the external 




OladodacfyJa cromii Lesson . 
Natural size. 
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trivial ambulacra and tlie ambulacra of the biviaraj are con- 
siderably wider than the other three ; consequently, in a trans- 
verse section, the ambiilacral vessels do not correspond with the 
angles of a regular pentagon, but with those of an irregular figure 
in which three angles are approximated beneath and two above. 
In the female the tentacular parts of the dorsal (bivial) ambulacra 
are very short ; they are provided with sucking- disks ; but the cal- 
careous support of the suckers is very rudimentary, and the 
tubular processes are not apparently fitted for locomotion. In 
the males there is not so great a difference in character between 
the ambulacra of the triviiim and those of the biviiim ; but the 
tentacles of the latter seem to be less fully developed in both 
sexes, and I have never happened to see an individual of either 
sex progressing upon, or adhering by, the water-feet of the dorsal 
canals. 

In a very large proportion of the females which I examined, 
young were closely packed in two continuous fringes, adhering to 
the water- feet of the dorsal ambulacra (fig. 1). The young were in 
all the later stages of growth, and of, all sizes from 5 up to 40 
minims, in length ; but all the young attached to one female 
appeared to be nearly of the same age and size. Some bf the 
mothers with older families had a most grotesque appearance — 
their bodies entirely hidden by the couple of rows, of a dozen 
or so each, of yellovr vesicles like ripe yellow plums ranged along' 
their backs, each surmounted by its expanded crown of oral ten- 
tacles ; in the figure the young are ’represented as about half- 
growm. All the young I examined were miniatures of their 
parents ; the only marked difference was that in the young the 
ambulacra of the biviiim wmre quite rudimentary, they were 
externally represented only by bands of a somewhat darter orange 
than the rest of the surface, and by lines of low papillce in the 
young of larger growth ; the radial vessels could be well seen 
through the transparent body-wall ; the young attached them- 
selves by the tentacular feet of the txnvial ambulacra, which are 
early and fully developed. 

, "We were too late at the Falklands (January 23) to see the 
process of the attachment of the young in their nursery, even if 
we could have arranged to keep specimens alive under observation. 
There can be little doubt that, according to the analogy of the 
class, the eggs are impregnated either in the ovarial tube or im- 
mediately after their extrusion, that the first developmental 
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bruit three thues the naturai size 


l^ig. 3. Paalus eplt'ipplfer, Wy. Thoini 


About three tiiBes the iiatiiral sizie 
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stages are run through rapidly, and that the yoiiug are passed 
back from the ovarial opening, which is at the side of the mouth, 
along the dorsal ambulacra, and arranged in their places by the 
automatic action of the ambulacral tentacles themselves. 

This is one of the eases in which there is no special marsupium 
formed ; it is possible that the comparatively genial conditions of 
the laucl-locked fiords and harbours of the Malvinas, and the ad- 
ditional shelter yielded by the imbricating fronds of ^laci'oeijstis, 
may render such exceptional provision unnecessary. 

On the morning of the Tth of February, 18'75, we dredged at a 
depth of 75 fathoms, at the entrance of Corinthian Harbour {aliasi 
“ Whiskey Bay ”) in Heard Island (so far as I am aware the most 
■xlesolate spot on God’s earth), a number of specimens of a pretty 
little Fsolm, which I shall here call for the sake of convenience 
P. epMjypifer, altlioiigli it may very possibly turn out to be a 
variety of the northern P. operotilatus, 

P. epMppifer (figs. 2, 3) is a small species, about 40 miiliins. in 
length by 15 to IS millims. in extreme width. In accordance with 
the characters of the genus, the ambulatory area is abruptly de- 
fined, and tentacular feet are absent on the upper surface of the 
body, which is covered writh a thick leathery membrane in wdiieh 
calcareous scales of irregular form are imbedded. The oral and 
excretory openings are on the upper surface, a little behind the 
anterior border of the ambulatory tract, and a little in advance of 
the posterior extremity of the body, respectively. A slightly ele- 
vated pyramid of five very accurately fitting calcareous valves 
closes over the oral aperture and the ring of oral tentacles ; and a 
less regular valvular arrangement covers the vent. 

In the middle of the back in the female there is a welLdefincd 
saddiedike elevation formed of large tessellated plates somewhat 
irregular in form, with the surfaces smoothly granulated (fi.g. 2). 
On removing one or two of the central plates we find that they are 
not, like the other plates of the perisom, imbedded partially or 
almost completely in tbe skin, but that they are raised iip on a cen- 
tral column like a mushroom or a card-table, expanding above to 
the form of the exposed portion of the plate, contracting to a stem 
or neck, and then expanding again into an irregular foot, which 
is imbedded in the soft tissue of the perisoiii ; the consequence of 
this armagement is that when the plates are fitted together edge 
to edge, cloister-like spaces are left between their supporting 
columns. In these spaces the eggs^ are hatched, and the eggs or the 
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young in their early stages are exposed hy removing tlie plates 
(fig. 8). At first, when there are only morales or very young eiiihryos 
ill the crypts, the marsiipinm is barely raised above the general sur- 
face of the perisom, and the plates of the marsupium fit accurately 
to one another ; hut as the embryos increase in size, the inarsiipiuni 
projects more and more, and at length the joints between the plates 
begin to open (fig. 2), and finally they open sufficiently to allow 
the escape of the young. The young in one marsupium seem to 
be all nearly of an age. In P. ephipplfer the marsupium occupies 
the greater part of the dorsal surface, and its passages rim close 
up to the edge of the month, so that the eggs pass into them at 
oiiee from the ovarial opening without exposure. 

In the male there is, of course, no regular marsupium ; but the 
plates are arranged hi the middle of the back somewhat as they 
are in the female, except that they are not raised upon peduncles, 
so that it is not easy at once to distinguish a male from an infe- 
ennd female. 

Although we have taken species of Psolii^s sometimes in great 
abundance in various parts of the world, particularly in high lati- 
tudes, southern and northern, I have never observed this peculiar 
form of the reproductive process except on this one occasion. 

II. Eohikoide^i desmosticha. 

Among tlie marine animals which we dredged from the steam- 
pinnace on tlie 19th of J anuary, 1874, at depths of from 50 to 70 
fathoms in Balfour Bay (a fine recess of one of the many channels 
wliich separate the forelands and islands at the head of Eoyal 
Sound, Kerguelen Land),'thei’e were several examples of a small 
Cidark^ which I will name provisionally 0. mdn:i\ As, how- 
ever, in the case of Ikolm ephtppifer^ I do not feel by any means 
certain that this is a distinct species* It comes certainly very 
near to some of the smaller varieties of O.papilhta ; but as it pre- 
sents differences which serve at once to distinguish it, and as its 
peculiar mode of reproduction may perhaps be regarded as in itself 
a character of specific value, I give it in the mean time the benefit 
of tbe doubt. 

0. nutriw (fig. 4) resembles <7. papillafa in the general form 
and arrangement of the plates of the corona, in the form and ar- 
rangement of the primary tubercles of the interambulacral areas 
and of the secondary tubercles over the general surface of the 
test, in the form of the plates of the apical disk and of the im- 
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bricated calcareous scales of the peristome, in the form, sculp- 
ture, and proportionate length of the primaiy s pines ^ and in the 
form of the different elements of the jaw-pyramid and in that of 
the teeth ; but the test is more depressed, the secondary spines 
which articulate to the ambulacral plates and cover the pore- areas 
are longer and more cylindrical, not so much flattened as they are 
in C. fapUlata ; the large tulip-like pediceliariaa and the long 
thin tridactyle pedicellariae mixed virith the secondary spines in 
the northern species are •wanting, or in very small number ; and 
the minute pedicellarim of the peristome are much fewer. The 
ovaries, which in Q. fa^illata have the walls loaded with large 
expanded calcareous plates, contain only a few small branched 



61 


SIR CR WYYfLLE inOMSON ON MODE OE 


spicules ; and the calcareous bodies iu the wall of the intestine are 
small and distant. The perforations in the ovarial plates in the 
female are somewhat larger than in C. papillata ; and the ripe 
oya in the ovary appear to be considerably larger. 

The eggSj after escaping from the oTary^ arc passed along on 
the surface of the test towards the mouth i and the smaller sliglitly 
spathulate primary spines which are articulated to about tlie first 
three rows of tubercles round the peristome, are bent inwards 
over the mouth, so as to form a kind of open tent in which tlie 
young are developed directly from the egg without undergoing 
any metamorphosis ; until they have attained a diameter of about 
2*5 millims., they are entirely covered with plates, and are provided 
with spines exceeding in length tlie diameter of the test. Even 
before they have attained this size and development, the more 
mature or more active of a brood may be seen straying away 
beyond the limits of the nursery,” and creeping with the aid 
of theii’ first few pairs of tentacular feet out upon the long spines 
of their mother ; I have frequently watched them return again after 
a short ramble into the marsupium.” 

I am not aware that a free pseudeiiibryo, or “ pluteus,” has 
been observed in any species of the restricted family Gidaridie ; 
but I feel very certain that Oidaris a in the northern he- 

misphere, except possibly in the extreme north, has no marsupial 
arrangement such as we find in th e Xergiielen Ciclaris. There have 
passed through my hands during the last few years hundreds of 
specimens of the normal northern form, of ilie MediteiTanean varie- 
ties, (7. hystrioc and (7. wffiniB (slokeHti), and o.f the American (7. 
aht/sdoola, from wide-spread localities aiul of all ages ; and I have 
never found the young except singly, and mnxu' in any way spe- 
cially associated with breeding individuals. 

The genus Gonioeularu (Besor) seems to difier from the genus 
Cidaru in little else than in having a very marked, naked, zigzag, 
vertical groove between the two I'ow^s of plates of each interarabu- 
kc]‘al area, and one somewhat less distinct between the ranges of 
ambulacra! plates. It includes aboiit half a dozen species, which 
appear to be mainly confined to the colder regions of the southern, 
hemisphere, although two of the species extend as far to the north- 
ward as the East Indies and Natal. 

On the 28th of January, 1876 , we dredged, from the steam- 
pinnace, in about 10 fathoms water, off Cape Pembroke, at the ea- 
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trance ot Port Williani, East Falkland Island, a iiumber of speei- 
iiieiia of a pretty little species, Gonioeidaris caualiculaia, A. Agas- 
siz (%. 5). This species lias a general reseniblance, at a first 
glance, to Cidaru papillafa^ var. stoJcesii ; but tlie radicles are 


Fi£?. 5. 



thinner and nioch shorter, and cUifer 'wdiolly in tlicir sculpture ; 
the ahell is even more depressed ; the secondary tubercles are in ore 
distant and a very regular series of short club-shaped rays seated 
on miliary granules are interposed in i;he rows between the 
spines of tlie second order. The ovarial openings are extremely 
miiiiito, and are placed eloso to the outer edge of tlie ovarial 
plates. The upper part of the test is quite flat, the flat space 
including not only the ovarial plates and the plates of the pe™ 
riproct, but tie first pair, at least, of pilates of eacli iiiterambulacral 
area. Articulated to ^ the primary tubercles of these latter are two 
circles of radiolcs, the inner more slender and shorter, the outer 
stouter and longer, but both scries much larger than radicles 
usually arc in that position on the test. 
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These special spines are cylindrical and iieaidj smootli, and 
they lean over towards tlio anal opening, and form an open tent 
for the protection of the young, as in Qidaris nuiruv^ but at tlic 
opposite pole of the body. In this species the eggs are extruded 
directly into tlie iiiarsupium ; and 1 hnagiue, from tlie very sinall 
size of the ovarial openings, that when they enter it, they are 
very minute, and probably unimpregnated. In the examples wliicii 
WQ dredged at the Falkland Islands, the young were, in almost 
every case, iiearlj^ ready to leave the marsnpiuin ; we were too late 
in the season to see the earlier stages. The young in the same nmr- 
siipinni are nearly all of an age, some soinewluit more advanced 
than others. The diameter of the test is fimm 1 to 1/5 milliin., 
and the height about *8 inillim. ; the length of the primary spines 
is, in the most backward of a brood, '5 millini., while in tlie most 
advanced it equals the diameter of tlie test. The perisome, in 
which the cribriform rudiments of the plates of the corona and 
the young spines are being developed, is loaded with dark purple 
pigment, which makes it ditHcult to observe the growth of the 
calcareous elements. About thirty primary spines arise on tlie 
suriace of the corona almost simultaneously in ten rows of three 
each : they first make their appearance as small papilhe covered, 
with a densely pigmented ciliated membrane ; and when tliey 
have once begun to lengthen, they run out very rapidly until they 
hear to the young nearly tlie same proportions - which the full- 
grown spines bear to the mature corona. Very shortly some of 
the secondary spines, at first nearly as large as the sprouting pri- 
mary spines, make tlieir appearance in ilia int.ersticea bctnveeii 
these ; and a crowd of vm^ small spines rise on the nnseenfc sealcB 
of the peristome. Successively five or six pediecllariio ora deve- 
loped towards the, outer edge of the apical arcapwluidi at tiiia stage 
is disproportionately large ; the pedietdlarim commence as purple 
papillae, which are at first undistinguishable from youiig primary 
spines ; the fii'^st set look enormously large in proportion to the 
other appendages of the perisome. Almost siinuitaiu^oiisly with 
the first appearance of the primary spines, ten tentacular feet, 
apparently the' first pairs on each ambulacrum of the corona just 
beyond the edge of the peristome, come into play ; tliey are very 
delicate and extremely extensile, with well-defined sucking-disks; 
and with these the young cling- to and move over tlie spines of 
the mother, and cling to 'the sides of the glass vessel, If they 
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are dislodged from the inarsupium. This species seems to 
acquire its full si/-e during a single season. We di’edged it at 
the close of the breeding-season, and we took no specimens inter- 
mediate in size between the adult and the jouog. 

III. EGi-riNOIDEA FETALOSTICilA, 

111 sliallow water, varying from 20 to 50 fathoms, with a muddy 
bottom, in Accessible Bay, Kenguelen’s Land, we dredged on the 
9 til of January, 1874, from the steam-pinnace, innumerable tTrcliins 
very much resembling in general appearance Brlssopsis h/rifem, 
tlie common Fiddle Urchin of the boreal province of the British 
seas. The group to which these Urchins belong requires careful 
revision ; but it seems, from the absence of the suhanai fascicle and 
from some other characters, that the species at present under con- 
sideration must be referred to the genus Ilemiaster; and it is very- 
probable, from its great abundance in ordinarily accessible depths, 
that it will turn out, on comparison^ to be one of the species 
brought home by Sir James Clark Boss’s Antarctic Expedition. 


Fig. 6. 



Hemimfer^ sp. Twice the aatnral feixe. 
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The test of a fulhsi^ed example (ng. G) is about 45 iniliitris, in 
length and 40 millima. in width ; the height of the sheii in, the 
female is 25 inililms., in the male it is considerably less. The 
apex is nearly in the centre of the dorsal surface ; tlie genital 
openiaigs are three in number, in the female ve,ry largo ; tiie bila- 
biate mouth is placed well forward on tlie ventral aspect ; and the 
excretory opening is posterior and supra margin ah The odd an- ♦ 
terior ambulacrum is shallow and the tube-feet which are projected 
from it are largo and capitate. The anterior paired ambulacra 
are somewhat longer than the posterior. The whole of the surface 
of the test is covered with a close pile of small spines of a dark 
green colour ; those fringing the ambulacral grooves ax'C long and 
slightly curved, and they bend and interdigitate so accurately 
over the ambulacra tliat one might easily overlook tlie grooves ai; 
a first glance. The peripetalous fascicle is somewhat irregular ; 
butyn those examples in which it is best defined, it forms a wide 
arch extending backwards on each side a little beyond the late,ral 
ambulacra of the trivium, and then contracting a little, forma a 
rudely rectangular figure round the bivium. The paved ambula- 


Fig, 7. 



Smimsfert s-p. Apical half of the test of a male example, from within, 

Natural siaie, 

t'l'al grooves in the male are shallow, not much deeper than the 
anterior ambulacrum (fig. 7); in tho female the pore-plates of 
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tlie paired ambulacra are greatly expanded and lengthened, and 
tlrinned out and depressed so as to form four deep, thin- walled, 
oval cups sinking into and encroaeliing upon the cavity of tlie test 
(fig. 8). The ovarial openings are, of course, opposite the inter- 

Fig. 8, 



Ilemiasier, 8p. Apical lialf of the test of a female example, from witliiu. 

'Natural si/^e. 

radial areas ; but the spines are so arranged that a kind of covered 
passage leads from the opening into the marsupiiim ; and along this 
passage the eggs, which, are remarkably large, iipwards of a milli'- 
metre in diameter when they leave the ^ ovary, are passed, and are 
arranged very regularly in rows on the floor of the pouch, each 
egg being kept in its place by tw’'o or three sliort spines which 
bend over it (fig. 9). 

Among the very many examples of this Hernias ler which we 
dredged in Accessible Bay, and afterwards in Cascade Harbour, 
Kerguelen, there wore young in all stages in the breeding-pouches ; 
and although from the large size and the opacity of the egg and 
embryo it is not a very favourable species for observation, had 
other conditions been favourable we had all the material for 
working out the earlier stages in the development of the young 
very fully. The eggs, on being first placed in the pouches, are 
spherical granular masses of a deep orange colour, enclosed within 
a pliable vitelline membrane, which they entirely fill. They become 
rapidly paler in colour by the development of the blastoderm ; and 
they increase in size probably by the imbibition of water into thd_ 
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gastfjea cavity; and a wliiiisli spot with a slightly raised l)o:rtler 
indicates an opening wlvicli,! have no reason to douhfcj is ilie per- 
manent mouth ; but of this I cannot bo absolutely certaiin The 


Fig. 9. 



Ik.'MMep, sp- The armng(ini6nt of iho tiggs in oiie of tho inni-Mupia:! 

Five times the natural him. 

surface now assumes a translucent appearance, and becomes deoply 
tinged with dark purple and greenish pigment; and almost imme- 
diately, without any definite intermediate steps, the outer wall is 
filled with calcified tissue, it becomes eorered with fine spines 
and pedicellarise, a row of tentacular feet come into action round 
the mouth, the vent appears at the posterior extremity of the 
body, and the young assumes nearly the form of the adult. These 
later changes take place very quickly; but they are accompanied 
by the pi eduction of so nnich heavy purple and dark-green pig- 
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meiifc tliat it is difficult to follow them. The viscera are produced 
at tlie expense oi tlie abundant yelk; and the animals at once 
take a great start in size by the imbibition of water into tlie pre- 
viseeral cavity. Tlio young Urchins jostle one another on the 
floor of thcbreedirig-poncli, those below pusliing the others up until 
the upper set are forced out between the rows of fringing spines 
of the pouch ; but even before leaving the inarsiipiumj on carefully 
opening the shell of the young, the intestine may he seen already 
full of dark sand, following much the same course which it follows 
h) the adult. The size of the test of the young on leaving the 
marsupiuDi is about 2‘5 millims. in lengtli by 2 miilims. in width. 


lY. Asteriuea. 

On the 27tli of January, 1874, at station 149, off Cape Maclear, 
on the south-east coast of Kerguelen Land, we dredged a hand- 
some Starfish of the genus AQ*chaster from a muddy hottom 
at a deptli of 30 fathoms. As this species, which is not far re- 
moved from jL andromeda of the northern seas, appears to be nn- 
deseribed, I will give it provisionally the name, of A. excmatm 
(fig. 10), 

A well-grown example is from 100 to 120 millims. in diameter 
from tip to tip of the arjns ; the lengih of the arm is about three 
times its width m^ar the base, and three times the diameter of the 
disk. The pairs of marginal plates are long and narrow, rimning 
up with a slight curve outwards from the edge of the ambiilacral 
groove until tliey meet the border of the dorsal perisome above ; 
they are closely set with short blunt spines, which become gradu- 
ally a little longer towards the radial groove ; and at the edge of 
the groove, each plate boars a tuft of about six rather long spines : 
thc'se tufts ill combinaii,on form a scalloped fringe spreading in- 
wards on each side over the groove. Tlie dorsal surface of the 
body is covered with a tessellated pavement composed of capitate 
paxilli. The heads of the paxilli in close apposition eombina to 
form a mosaic with rudely hexagonal facets j and as they are 
raised upon somewhat slender shafts whose bases, like the plinths 
of columns, rest upon the soft perisome, arcade-like spaces are left 
between the skin and the upper calcareous pavement. The eggs 
pass into these spaces from the ovarial openings : on bending 
the perisome and separating the facets,' they may he seen in num- 
bers among the shafts of the paxilli. There is a continual dis- 




Archmim^ exmvatm, Wj. Thomson. Twice the natural sijse. 
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tween them. ’While it is extricating itselfj the oral surface of the 
young is always above ; and the centre of the star with the mouth 
is usually the part which first protrudes ; then the arms disengage 
themselves one after another, many of the hrood remaining 
for a time with one or two arms free and the others still under 
the paxilli. 'When the young have become disengaged, they re- 
main for a considerahle time attached to the parent by the centre 
of the dorsal surface. I could never satisfy myself by what means 
this is efiected ; the attachment is very slight, and they are re- 
moved by tlie least touch. In this attached stage, until they en- 
tirely free themselves, which they do when the number of tenta- 
cular feet on each arm has reached about twenty, they cluster in 
the reentering angles between the arms of the mother, spreading 
a little way along the arms and on the dorsal surface of the disk ; 
the young escape from the marsiiplum chiefly in tlie neighbour- 
hood of the angles between the rays. The madreporiforrn tubercle 
is visible in the young near the margin of the disk between two 
of the arms ; but in the mature Starfish it is completely hidden 
by the paxilli, and no doubt it opens into the space beneath 
them. 

We took Arcliaster exoamtus only on that one occasion ; and 
the weather was so boisterous at the time that it was impossible 
to trace the early stages in the development of the embryo. It is 
evident that the process generally resembles that described by 
Professor Sars in 'FteraBter militaris ; and it is quite possible thatj 
while there is certainly not the least approach to the formation of 
a locomotive bipiunaria, as in that species some provisional organs 
may exist an early period. 

In ^ The Beptlis of the Sea ’ (p. 120) I noticed and figured a 
singular little Starfish from a depth of 500 fathoms off the north 
of Scotland under the name ot Ilpnenaeter peUumdm. This form 
was at that time the type of a new genua ; but the researches of 
the last three years have shown that, with the exception perhaps 
of Archmter^ is the most widely distributed genus of 

Asterids in deep water. It is met with (sparingly, it is true, only 
one or two specimens being usually taken at once in the trawl) in 
all parts of the great ocean 5 and it ranges in depth from 400 to 
about 2500 fathoms. 

On the 7th of March, 1874, we dredged an extremely handsome 
new form, to which I shall give provisionally the name of II, nobilu^ 
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iii lat. 50*^ r 8., loDg. 123° ■!' E., 1090 miles soutli-wcsfc of Capt^ 
Otway, iliistralia, at a depth of 1800 fathoms, with a bottom of 
Gloligerina-oQze^ and a bottom-temporafcure of 0'^‘3 0. (station 
15S). 


Fig, IL 



I-fywsnmfer -)wbilis% Wy. l.'hom^om Itidf fclto naiurnl sim. 


Iigme7iasfer noUlm (dg. 11) is 300 millims. in diaiiietor from tip to 
tip of the rays the arms are 55 millims. wide ; and, as in ILpellu-' 
cidits, a row of spines fringing the ambulacral graov(?.s are greatly 
lengthened and webbed ; and the web riuiiiing along the side of 
one arm meets and unites with the web of the adjacent arm, so 
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that the angles between the arms are entirely filled up by a fleshy 
lamina strclched over and supported by spines, the body thus 
becoming a regular pentagon. The arms are 55 to 60 railiims. in 
diameter ; tlio upper surface of the body, disk, and arms, all the 
surface, except the smooth membrane between the arms, is covered 
W'ith fascicles of lour to six diverging' spines. These spines are 
about 3 iiiiliims. in height; and they support and stretch out a 
tolerably strong membrane clear above the surface of theperisome 
like the canvass of a marquee, leaving an open space beneath it. 
A close approach to this arrangement occurs also in Fterasier. 

At the apical pole the upper free membrane rims up to and 
ends at a large aperture, 15 millims. in diameter, surrounded by a 
ring of five very beautifully formed valves. These valves do not 
essentially diifer from the ordinary radiating supports of the mar- 
supial tent s a stout calcareous rod arises from the end of the 
double chain of ossicles which form the floor of the ambulacral 
groove. From the outer aspect of this support three or four spines 
diverge in the ordinary way under the tent-cover ; but from its 
inner aspect six or eight slender spines rise in one plane with a 
special membrane stretched between them. When the valves are 
raised and the pentagonal chamber beneath them open, these 
spines separate from one another, and, like the ribs of a fan 
spread out the membrane in a crescentic form (fig. 11) ; and when 
the valves close, the spines approximate and are drawn dowm- 
w^ards, the five valves forming together a very regular, low, five- 
sided pyramid (fig. 12). Looking down into the chamber when 
the valves are raised, the vent is seen on a small projecting pa- 
pilla in the centre of the floor ; and between the supporting ossicles 
of the valves, five dark, open arches lead into the spaces opposite 
tlie reentering angles of the ^irms, wlricdi receive the ducts of tlie 
ovaries. In the particular specimen to wdiich I have referred, 
which is considerably tbo largest of the genus ivhicli wm have yet 
mot with, there ware one or two eggs in the pouch; but they w^ere 
apparently abortive. It seemed that the brood had been lately 
discharged; for some oval depressions still remained on the :fttor 
of the central chamber, in which the eggs or the young had evi- 
dently been lodged. I have on three occasions found the eggs 
beneath the membrane in the angles of the arms and, in a more 
advanced stage, congregated in the central tent,' but never under 
circumstances such that I could keep and examine- them ; exposed 
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or loosely covered eggs or embryos, or any soft and pulpy organs or 
appendages are always in a half disintegrated state when Uk.w are 
broiiglit up from such great doptlis, if they are not entirely waslied 
away. 


mg. vx 



Ih/'meiiastsr noh‘iti.% Wy. Thomson. The mai’supia.I chamber with the valvci. 

closed. Twdco the notural size. 

As I have already said, Ilj/mmaafer m closely allied to Piermien 
the arrangements of the niarvsupimn are liearly the same in both; 
aud it is highly probable that, as in P. militnns^ a provisional ali- 
mentary tract may bo developed in tlie early stages of tlie 
embryo. * 

Tliere are several fine species of Mymenmter within reaeli of 
British naturalists in the deep waiter at the eiri.rance of tlu) 
Channel and olF Cape Clear; but I fear there w'ill be great diffl- 
cii% in determining this point unless the genus tarns up some- 
where in shallower soundings where specimens can bo taluni 
alive, 

T, Ophitjuibea. 

At station 104, at the entrance of Eoyal Sound, on the S.hh 
coast of Kerguelen Land, we dredged, on tim 17th of Jan nary, 
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a large number of specimens of a species of tiie genus 
OphioGoma of wbicb I can find no description; and I accordingly 
name it provisionally Q, didelpltys (fig. 13). *We afterwards met 
with the same species in other localities among the fiords and bays 
of Kerguelen. 

The disk is about 20 millims. in diameter ; and the arms are 
four times the diameter of the disk in length. The disk is uni- 
formly coarsely granulated ; the arm-shields, which are well-de- 
fined through the membrane, are rounded in form and roughly 
granulated like the remainder of the disk. The character which 
at otice distinguishes this species from ail the others of the genus 
is, that the normal number of the arms is seven instead of five^ 
which is almost universal in the class. The number of arms is 
subject to certain variation. I have seen from six to nine, hut 
never fewer than six. The arm-spines are numerouB and long. 
The general colour of the disk and arms is a dull greenish 
brown. 

A large proportion of the mature females, if not all of them, 
had a group of from three to ten or twelve yoimg ones clinging to 
the upper surface of the disk by their arms : tlie largest of these 
were about a quarter the size of their mother ; and they graduated 
down in size until the smallest had a diameter of less than 1*5 
millim. across the disk. The largest and oldest of the progeny 
were always uppermost, furthest from that disk, the series de- 
creasing in size downwards, and the supply evidently coming 
from the genital clefts beneath. In several specimens which I 
examined, altliough by no means in all, there were groups of eggs 
and of young in still earlier stages, free in the body-cavity in the 
interbrachial spaces. 

It thus seems that in this case the true marsupium ” is a por- 
tion of the body- cavity, and that the protection afforded by it is 
supplemented by the attachment of the young to the surface of the 
disk, ixiaintairied for some time after their extrusion or escape. 

The process of propagation in OpMoco^na didelphys differs from 
most of the other cases described in the eggs being successively 
hatched, and the young being found consequently in a regularly 
graduated series of stages of growth. Although I had not an op- 
portunity of working the matter out with the care and complete- 
ness I could have wished, I feel satisfied, from the exam inatioxi of 
several of the young at a very early period, that in this ease no' 
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provisional mouth and no pseudembryonic appoiKlag(3a \vhatevcf 
are foraned, and that the primary aperture of the gastnila ro- 
maius as the common mouth and excretory opening of the nnitiire 
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O^Moeo7na diudphy^^ Wj. Thomson. Twice the natural sijse. 


form. From the appearance of the ovaries and of the broods of 
jouijgf I should think it. probable that this species gives offyoimg 
in a eontiiiuoiis series for a considerable length of time^ proljahiy 
for some months* 

I have selected for illustration in the foregoing pages^ out of a 
much larger number, eight examples ropresenting four orders show- 
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tlie developnieiit of the young of Echinoderms from the egg with- 
out the intervention of a locomotive pseudembryo.*’ As I have 
already stated^ I cannot, on account of the unfavourable conditions 
for carrying on such investigations under which the majority of 
the species were procured, say with certainty that no trace of 
pseadenibryonic appendages or provisional organs exists in any 
of these instances ; but I feel satisfied that none such occur in 
Fsolus in the Kerguelen species of Ilemiaster, or in 

OfMocoma didelphjs ; nor am I in a position to affirm that in 
these high southern latitudes direct development is universal in 
the subkin gdoiB. I believe, indeed, that it is not so ; for species 
of the genera Echinus, Strongylocentrotus, and Anihlgpneustes run 
far south, and a marsupial arrangement seems improbable in any 
of these. It is, however, a significant fact that while in warm and 
temperate seas “ Flutei ” and ** Bipinnarise ” are constantly taken 
in the surface-net, during our southern cruise between the Gape 
of Good Hope and Australia only one form of Ecliinoderm 
pseiidombryo ” occurred ; and that we regarded with some little 
doubt as the larva of Olmodota^ from the presence of calcareous 
wheels in the skin. 

South Atlantic, 

March 14, 187(1 

Since this paper was written, several notices of these 
Kerguelen Echinoderms have appeared, both in this country and 
in America, in connexion with the preliminary reports of the natu- 
ralists attached to the Transit Expedition. As, however, this com- 
inimieation is only intended as a preliminary sketch of some of 
the peculiar phenomena of their propagation, and does not pretend 
to accuracy in nomenclature, 1 have thought it better to allow it 
to remain without alteration. When satisfactory descriptions 
and figures are published, it will be necessary to go into the whole 
question of synonymy in detail — G. Wy. T, 


Oontribiitioiis to tlie Ornithology of New Guinea. — Part I. 
Notes on a Small Collection of Birds from South-eastern Now 
Guinea. By B. Bowbleb Shabbe, E.L.S. 

[Bead luno 15, 1876.] 

So much interest attaches to the natural history of New Guinea, 
that I am sure the Members of the Society will be pleased, 
to see a few birds which have been' forw^arded to the British 
him. JotTEK.— zoonoux, von. xiri 8 
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Museum by the Kcw. J. S. MTarlane. The is an cMirarl; 

from a letter addressed to me by that geiiileinan explaining the 
circuBista.<nces under which the spccnnens were proenn^d 

• ‘LSonifvrHol-, On,|)0 York, 

“ fhei. Blst, 1^70. 

^^The remnant of the Macleay .Expedition have just nd.uriieil 
from Port Moresby in our little steamer. Tlioy have given me a 
Bower-bird’s nest and some specimens, wliich I also send to you 
by this mail in a case; they are from the neighboiirliood oi: Fort 
Moresby, about twenty miles inland.’’ 

Mr. irFaiiane also writes : — ‘‘ I send ymii a ‘Bird of Paradise 
■which I got lip the Baxter river; I skinned it myself, and when 
I got hack I got one of the ' Cheverfe’ stalF to do it up for me. 
It is not a very good specimen, but yet the best, I think, out of 
Now Griiiiiea. . . » D’Albertis has not got any of this kind ; and 
the party from the Chevert ’ arc not likely to get them at .i’^ort 
Moresby, except mutilated ones from the natives. Tliey Bceni to 
come from the head of the gulf.” 

My disappointment may be imagined on finding that the Bird of 
Paradise here referred to had been abstracted in tramiPu-^ 
rently by rats, and that only a few red plumes remained of this 
highly interesting bird, which was apparently an adult male of 
P. raggimia. 

1. GeoFFROYIUS PITCHERANI. 

Pionias p'ucherani (Bp .) ; Ftnschi Papag. ii. p. 385. 

The only skin sent is not adult; but on coiiipariiig it with, our 
series in the Museum, I believe it to bo referable to CL 

2 . Domicklla scintillata. 

Pomicella scintillata (Temm ,) ; Fimcfh Pupag, ii. p. 752. 

I have compared the specimen now senii mih otliers from New 
Guinea and the Am Islands, and can find no spocifie difference, 
though the Port-Moresby skin is not fully adult. The species is 
not mentioned in the last of B’Albertis’s CDlIociion. 

3. Tbichoolossus mashena. 

Trichoglossus massena, Jip, ; Saimd. <§• D^AlberL Am, Mius, Qemv. vi. 

p. 812 . 

Count Salvadori compared D’Alberiis’s single specimen witli Mr. 
Gray’s Plate of the species in the late Mr. Brenchley’s Cruise 
of the Curagoa,’ and came to the conclusion that the New-Guinea 
bird was the same. I haTe compared a fine skin sent by Mr. 
M‘Pariane with the others in the Museum from the Solomon 
Islands, and can confim Count Salvadori’s dcterminatioiL 



SOUTH-EASTEEK NEW OTINEA. 


81 


4, Centropus spilopterus. 

CcBtFopiis spilopterusj Gray, F. Z, S, 1858. p. 184 ; Sold, Obs. ZooL iv. 
p.ll. 

This is a very interesting bird, as hitlierto tbe species has been 
supposed to be confined to the Ke Islands. On comparing the 
specimen now sent with the type of O. spilopterus, I can find no 
specific difierences, nor with two other specimens from New 
G-niiiea collected by Mr. Wallace. These latter birds are named 
C. violaceus ; but they are certainly not the true species, as they 
are greenish and have no violet shade about them. The bird will, 
I believe, ultimately bear the name of O, spilopterus, — not that the 
streaks on the wing- coverts are a specific character ; for I regard 
them as nothing but tbe last remains of the speckled plumage. 
Professor Schlegei has given a sketch of the Papuan Oenh-'opi (Obs. 
2ooL iv. p. 11), in which he recognizes four species 

(1) C. MENEBEKI, LeSS. 

Hab. New Guinea, Salwatti, Am Islands, MysoL 

(2) c. BERNSTEINI, ScM. 

Hab. Salwatti. 

(3) C. SPILOPTERUS, Gray, 

Hah. Ke Islands. 

(4) C. VIOLACEUS, Q. G, 

Hab, Soek Island. 

This latter species Count Salvador! has named Mhsocentor eJialp« 
heus from a Mjsor skin, believing it to be distinct from the true 
(7. violaceus, which is from New Ireland. 

As regards C. hernsiemi and <7. spilopterus, I believe that they 
are one and the same species, the latter not being quite adult. 
The synonymy, therefore, will be as follo’ws : — * 

C. SPILOPTERUS. — C. spilopterus. Gray, P. Z, S. 1858, p. 184 ; id. 
Cat, Mavnm. ^ B, N. Guinea, p. 43 (1859) s id, P, Z, S. 1861, p. 437 ; 
Schl Ohs. Zool iv. p, iii; Gray, Hand4, B. il p. 214 (1870).— C. 
violaceus, Finsch, Ffeu- Guinea, p. 160 (1865) ; Gray, liand~L B. ii. 
p. 214 (1870), — C. berusteittii, Schl, Ob$, Zool, ii. p. 31, iv* p. IL 

Mr. M^Earlano’s specimen measures as follows — total length 
19*5 inches, culmen 1*5, wing 8*8, tail 12*5, tarsus 2*0. 

5. Graucalus ANGUSTiFEONS,sp.n.' — G.hypoleucus,OoE^M ; Sahad, 
^ D' Albert, t. c. p. 24. 

I cannot follow Count Salvador! in referring the white-breasted 
Graucdus of Southern New Guinea to the G. hppohwcm of Gould. 

g* 
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N o diiiioiisi«)iiS arc given by tbe last-naiiUHi siuibor, to ficgiii with ; 
bull tlio l}inl neni. to tiie by Mr. B'1 ‘ b'arlam’s is raiJn'r largijr th;i!i 
B'ir, (loubrs figure. There arc several otluvr lit.i.ic poinis in 
wbieli tlic New-*Guinc3a bird diilbrs; but;, biifon^^ evc‘'ry tiling, Blr, 
Gould iivaJvca no mention of the black front-al line in t-lie A.usira- 
liaii s|)ecica, wliich is very conspiciioiis in tlic oik 3 'to which I now 
give tlic luiinc mtgwsf (from. I am sorry that I have noi.. in i.lie 
ICiist.mm an Anstralian skin to compare. At the same time I 
would draw Coiinii Salvadori’s attention to the Am birtlj of wlucli 
he has I'trobably a better series than w^e have in London. It has 
tlic black frontal line-, sncccecled by a very ilistinct line of wluto 
wliicli occupies the hinder part of the iujelid^ leaving the fore and 
lower parts of iihe latter l)ia<*k like the lores. 11s is is very well 
marked in the adult Aim sj>('3clnien now heforo me, and diilers from 
the E"ew“(luiiiea bird and from BIr. GoLild’s iigure. 

IL CeACTICOS OA8SICUH. 

<h casslciw (liofW.) ; Sakmd. A 1)' Albert, t, c. p. 27. 

Two specimens. 

7. Eulabbs dumonti. 

Miiio diimoiiti, Less, ; Salmd, 4* ly Albert L i\ p. 828. 

Appears to be quite insepai'ablo from other Bpeciinens fVoiii 
l)orey and tlie Am Islands. 

8. Obi OLDS stbiatus. 

Mimeta striata, Saimd* ly Albert, t, c. p* 828. 

Tiio single Bpecimem sent by Mr. MfEarkiie agrees ’with ot!un*s 
from Dorey collected by Blr. W allace. dliis species Boenis to vary 
very little ; but the bill shows some diilerence. in leiigtli iind tliiidi- 
ness ; both thick- and tliin-billod examples, hovvovem, oi'cuir in ilie 
same locality, Idie streaks on the bix^ast are brenwhu* in Home 
birds than in otlicrs, lading Apparently more proiiou!u*(‘d in the 
y 0 linger ind i v i dual s. 

9 . ClaMYDODKEA CfSBVINlVENTBlB. 

0. cerviidvtmtris, Gould; Salmd, «!(' ly Albert, L c, p. 828, 

Three HpeeiinCiiB of this Eowcr-bird have been sent ; and, ,B!giior 
DfAlbertis had alrcaidy procured a pair on iiie coast of New 
Guinea opposite Yiile Island. They cannot be separated from 
Australian examples, with two of which I have (jonipareil thein ; 
but they differ somewhat inter se. The siiroaks on the f(,ifC:dH‘ad 
apptair to extend furtlier up the crown in two of Lie speelirums ; 
and the mottlings on the back are less pi’onounced than in 
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one of tlie Cape-Tork skins, wkile the liglit tips to tlie 
wing“COverts and secondaries are not very distinct. ^111 are in 
somewhat worn plumage. Mr. M‘Earlane also sends the bower 
of this bird, which closely resembles the original one discovered 
by Mr. Macgillivray and now in the British Museum. It is not 
ornamented with, shells, bat has a few berries scattered about on 
tlie floor and near the top. 


Additional Note relative to the Norwegian Lemming, 

By W. Buppa Cbotcu, Esq., E.L.S. 

[Bead June 15, 1876.] 

In the course of a paper which I lately had the honour of reading 
before the Linnean Society I stated, with reference to the migration 
of the Lemmings, that this was usually considered to indicate a 
severe winter approaching. 

It is a fact that the Lemmings began to appear last autumn in 
Ovre Grudbrandsdalen ; and I now know that the fjeld is 
overrun with them. Moreover the winter has been very severe, 
and the summer exceptionally backward, so that ice still remains on 
many lakes. Yet I am disinclined to believe in this motive for 
their peregrinations : — first, because they have not chosen warmer 
quarters than they had, at home/’ wherever that may be ,* and, 
secondly, because, as they live entirely beneath the snow during 
winter, they are practically unaffected by its severity, and not 
much troubled by its continuance. Witb reference to the theory 
of Atlantic land to which they may in former ages have retreated, 
I am glad to find that tlio Norwegian G-overnment have fitted out 
a sliip, the ^ Voriiigen,’ under Capt. Wille, for the express pur- 
pose of exploring the ocean between Norway and Greenland. 
The survey in question is to determine the extent of the deep channel 
which fringes the coast, and to explore the bank between the 
Faroe Islands and Iceland, as well as to conduct other inves- 
tigations which may possibly add to (or diminish) the probabi- 
lity of the former, existence of land to which, as I have before 
said, the Lemmings and many other migrants may have betaken 
tbemselves, bat which has now left no surer traces in these lati- 
tudes than the hereditary instincts of its former visitants. 
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On tlio Organization of tlie Oniitliosauria. By II, ah rt G'O'aikr 
Seeley, F.L.S., F.Z.S., Profem>r of Ot'ograplij in 

King’a College^ London. 

[Read November 18, 1875.] 

(RrATE Xr.) 

The Pterodactyles have long been grouped witl’i tliii Eeptilia l,)j 
the chief European anatoiniats. Do Blainville placed tliein tm a 
class betweeji reptilesi and birds. Earlier writers (Hunter and 
Blumeiibach), with slender materials, included these aniinalB with 
birds ; and otliers, like 8omincrring, believed that tiiej had some 
ailnities to mammals. These (mnclusioiiB necessitate inoclilica"- 
tioiis of the zoological ideas of reptile and bird on the |.)?irt of 
those who would place Ornithosaurs in either group. 'But the 
evidejice as to their organization lias not been vm7 conclusively 
set fortli ; and their plaiie in nature has always been more as- 
sumed than proved. The difficiiltj consists chiefly in the absoiico 
from anatomical science of definitions which would fix tlie zoolo- 
gical value of the characters observed in such fossils aa these. 
No one has specified with sulEcient detail the osteological struc- 
tures which constitute an animal a reptile, or a bird. The task 
is extremely difficult. My own endeavours that wny have led to 
the conclusion that it is within the limits of possibility for an ani- 
mal to have its skeletal characters so modified by loss, siibstii-uiion, 
or development as to be no longer recognized as a member of its 
class by the form or proportions of a single bone. The great 
range of actual variations in tlio skeleton, seen among {ihIk^h, r(?p-. 
tiles, and mammals, aufficichtly demonstrates that eluuxicters 
must be found more constant' than those of the bones luiforc] an 
extinct animaTs affinities can be indubitably determined. Thtire- 
fore, though ordinal groups are defined by the boncB without diffi- 
culty, the 'characters of the class can only be found in the soft 
vital organs. 

Ill the animals whose organization I purpose i.o examine, two 
of the vital organs can be investigated — one by the fhriiiof the 
cerebral cavity of the sknll, the otlier by nearly all tho bones 
showing conspicuous apertures which are formed and situate pre- 
cisely as are the pneumatic foramina in the bones of birds. Such 
foramina characterize no other kind-of skeleton ; and since in birds 
they serve to prolong the air-cells from the lungs into the bones, 
^ it can only be inferred legitimately that the similar foramina in 
fossil bones subserved an identical purpose. 
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The form of the cerebellum, the size and position of the cere™ 
bral hemispheres, and the inferior and lateral place of the optic 
lobes in the skulls of Pterodactyles ofter another coincidence 
of distinctive structures witli those of the class Aves. These 
a-re the only vital organs of birds which have a palseontological 
value : with them may be associated any bones that the condi- 
tions of existence tend to elaborate. Any corresponding concep- 
tion of a reptile is unattainable ; hence ideas of the boundaries of 
the Eeptiiia must ahvays be vague. 

Professor Huxley, in 1867^, so far modified the ordinary con- 
ception of a reptile as to maintain that the Ornithosauria were 
reptiles with hot blood. I had previously t detailed reasons for 
believing that they were hot-blooded, but had inferred for them 
from that an affinity with birds. It is within the limits of possi- 
bility for a reptile to be hot-blooded without having the organs 
associated with hot blood in mammals and birds, since there are 
hot-blooded fishes. 

Professor Huxley followed up his belief that Ornithosanrs were 
hot-blooded reptiles by another belief that the pneumaticity of 
the bones and the avian characters of Ornithosaurs might be 
merely adaptiw modifioationst. By that expression Professor 
Huxley evidently intends to convey the impression that the struc- 
tures in question are resemblances consequent upon the parts of 
the body having had to perform identical functions, so that the 
bones of different animals have acquired identical shapes and 
structures. Por he goes on to -say, Pterodactyles, among rep- 
tiles, approach birds much as bats among mammals may be said 
to do. They are a sort of reptilian bat rather than links between 
reptiles and birds ; and it is precisely in those organs — the manus 
and the pes— -which in birds are the most characteristically 
ornithic, that they depart most widely from the ornithic type”f:. 

I have given reasons for thinking neither manus n.or pes the 
most characteristic organs of birds, and believe that brain and lungs 
are organs of incomparably greater value in questions of organiza- 
tion. "When, therefore, Professor Huxley launches this scientific 
dictum without facts to support it, we may usefully compare his 
views as given at the Zoological Society. Birds,” says Professor 
Huxley, have hot blood, a muscular valve in the right ventricle, 

* « Classification of Birds/’ B. 2. S., 1867 p. 417. 

t Ann. Nat. Hist. 1866. 

X Popular Science Beview, 1868, p. 242, being a Boyal-Insfitution lecture. 
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a single aortic arcli, and remarkably modilicHl respiratory organs ; 
but it is, to say the least, highly probable that ilie ,Pi4jroBaii.ria., 
if not the Diiiosauria, shared some of those chanic tors with, tlicmn 
The ainoujit of work involved in sustaining a Pterodaciylc in, tlio 
air would seem, physiologically, to nccossitato proporiiornil oxitla- 
tioTi and evolution of waste products in the ,forni of caarbouio aeid,, 
If so, a proportional quantity of heat must have been ovolveil, and 
there must have boon a ready means of tdimiiiatiiig the ea;rbonic 
acid from the blood. Wo know of no such means except tliose 
which are afforded by higldy developed circulatory and respiratory 
organs ; and there.fore it is higlily probable that the Ptcrodactyles 
had more perfect organs of this kind thar.i their coiigii.iiors, accom- 
panied by the correlative hot blood. Jkit s,iiice wo know that tho 
organs of respiration and circulation of a bat are very di,ftcrc,i,it 
from those of a bird, it is quite possible that those of a Ffccrodac- 
tyle may have been different, in detail, from either 
This passage may perhaps be reconciled with the preceding oiio 
by means of the dictum often laid down by Pro,fes3or Huxley, tint 
birds are greatly modified reptiles. But I do not think tliat the 
assertion that ' birds are reptiles wonki go a groat way towards 
aendering it probable that the pneumatic skeleton of Pterodac- 
tyles is an adaptive modification. 

On the hypothesis that Pterodactyles are reptiles, P,rofesso,r 
Huxley would infer, I think, that flight caused the development 
in them of the pneumatic skeleton ; but seeing that tlie Oheiro- 
ptora, among maniinals, have great powers of flight without the 
skeleton being pneuinatic, the statement can but ra.nlc as a sui^- 
mise unsupported by evidence, and, so far, contrary i.o (milmoo. 
Until some living animal, demonstrably reptilian, is diHcoverwl to 
possess limb-bones marked with pneumatic foramina, it sooms to 
me that teaching , from any one will lack, weight wl'icn it refers 
fossil pneumatic skelotons to the Eeptilia, Among living animala 
the pneumatic foramina exist only that avian lungs may have their 
air-cells prolonged into the bones ; so that no otiicr lunciioii can 
fairly be inferred for them wlien. they are found in fossil l)onc.'.s. 

The pneumatic foramina of Ornithosaurs so closely rcvseiiihio 
those of birds in almost every bone of the skeleton, that the re- 
semblance often amounts to complete coincidence. The holes are 
usually in exactly the same positions on each of the bones in both 
groups; and in both they have the same details of reticulate 
structure. It must, then, be sound physiology to infer tliat sucli 
l\ Z. 8. 1807 , pp. 417-18. 
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identity of structure is due to identical causation^ unless we liaye 
at least some evidence to tbe contrary. If tlie formula adaptive 
modification means tbat tbe Pterodactyles acquired by flight lungs 
similar to those of birds, it seems as thougb it wore only an- 
other and less striking w^ay of saying that reptiles are birds. If 
Professor Huxley could give to reptiles a birddike heart and bird- 
like lungs, it would be important to learn the characters by which 
they could still be recognized as members of the class Eeptilia. 

The only remaining vital character which can be recognized 
in a fossil is the brain ; and if the respiratory system of a rep- 
tile could become adapted so as to be undistingiiishable from that 
of a bird, what reason is there that it should not be supposed 
that tbe brain also of a flying reptile would become indistinguisb™ 
able from that of a bird? 

But between birds and Ornitbosaurs there is a great striic-^ 
tural resemblance in tbe brain.. A bird’s brain so fills its braiii- 
case that a mould of this chamber gives a true idea of tbe form of 
tbe brain. The evidence for tbe identity of cerebral structure 
in these two groups rests upon tbe form of the cerebral hemi- 
spheres in the Tterodackflus longirostris and on other specimens 
from tbe litbograpbic slate, on an undescribed skeleton from tbe 
Wealden of tbe Isle of Wight, preserved in the collection of 
tbe Eev. W. Darwin Pox, and on several fragments showing dif- 
ferent poxHons of tbe brain-cavity of tbe Ornitlioclieinm in tbe 
Cambridge Upper Grreensand. That these latter fossils do not 
pertain to true birds, remains of which also occur in the deposit, 
but really belong to Ornitbosaurs, is demonstrated by tbe associ- 
ation of the similar Wealden cranium with a typical Pterodactyle 
skeleton. 

The Upper* Greensand specimens on winch I rely for evidence 
as to cerebral characters are two in number — iirst, tbe liinder 
part of a cranium, and, secondly, a mou],d of the upper por- 
tion of the brain-cavity. Tbe former specimen is in tbe Wood- 
wardian Museum of the University of Cambridge, and the lattex? in 
that of J, P. Walker, Esq., M.A., P.LB. The Woodwardian spe- 
cimen shows a vertical section of the brain made in about tbe line 
of junction of tlie frontal with tbe parietal bones, or just behind that 
line (PL XI. fig. 4). I have excavated the brain-cavity a little, so 
as to make its outlines distinct ; but tbe bard and brittle character 
of the specimen rendered it impossible to remove tbe material 
wiiich fills it. In its greatest lateral width it measures |f of an 
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iiiclij while its greatest depth iii the ruiddle of each eer(4)ral lie- 
inisphere is .about of an ineli. Tt lias the* outline slu)W!i 
ill PL XT. fig. ':k I reg, ard the upper pjirt of the outline as 
sliow'iiig that the eenbral }iemis[)1u*r(^s wi're divided Itoiu (‘jieli 
other, as among birds, by a doej) impression of the parietal boiu^^s, 
tliat they were eonvaix from within ontwiml, amt dcupi from Jiliove 
downward, as among birds. At the two lowcu* eoniers of* ihe see- 
tioii of the cerebrum arc two distinct roumhd eendinil masses 
which extend outward beyond the adjacent part of tlie ccrebnmp 
so as almost i:() excavate a way tbrmigh the region of the alisphe™ 
Boid bones (fs,g. 4, o). The position of these inassea helow the cere- 
brum and in thoa]is|)henoids seems to me to demonstrate that they 
are tlio optic lobes of the brain ; and since timy fiold the same posi- 
tion and proportion as tlio exeavatio’ns for the optic lobes of the 
brain in the skulls of birds, I infer tliat in this important point the 
Oniithosaiiriaii brain is identical with the avian brain. To inal<-o 
this clear, I have prepared a vertical section of the <a3ri-‘.bral cavity 
in the skull of an owl in the same relative plane with tlic seciiioii 
of the fossil skull, and give the figure for comparison (see dia- 
gram, PL XI. fig. 5) — from which it will be seen that the only 
'ditfereiico between them is, that the owl’s brain has a wider cere- 
briim, and is marked by lateral cerebral impressions n^hich are 
not shown in the fossil. These differences are only of the kind 
whicli distinguish the brains of different genera of birds iTom, each, 
other. 

Mr. Walker’s fossil displays the nppetr surface of tlie cc>rol)rum 
(PL XL .fig. 2), and, so far as regards the form of the cerebrum, cmi- 
firms the evidence from the Woodwardian fxissil ; but too little of 
the under part of the specimen is preserved for it to sliow the optic 
lobes. The cerebral lobes arc of an inc*h long, jwul caudi 1 h of 
an inch wide; they have the lateral outline rounded, and the front 
outlines combined in the middle to make the front of tlie brain 
roimcled. Tlie lateral outlines similarly converge bidiiml, excc^pl; 
that in between t!ie hinder mesial part of the cerchnii lioini- 
splieres is placed a distinc^t, small, convex, cerchnil mass (PI !X‘,L 
fig. 2, c m). It is separated from the cerebral ],obes by welLnmr'k'cd 
grooves directed backward and outward, and does not extend be- 
tween them for more than inch. In a line with, the hinder 
limit of the cerebral lobes this mass attains its greatest width, 
of about inch; and behind this line the cerebral mass be- 
comes a little narrower. The outermost corners of this mass 
are each prolonged 'as a slightly elevated ridge obliquely out- 
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ward and forward over the cerebral lobes towards the portion of 
the frontal bone which formed the hinder wall of the orbit. The 
antero-posterior extent of this cerebral mass (as preserved ; for 
it is somewhat fractured behind) is inch ; but on the under 
side of the fossil (PL XI. fig. 3, c m), where this brain-region is well 
defined between the bones on each side of it (fig. 3,5), it is yV 
wide, and extends forward for ^ inch, thus demonstrating that 
while it is seen for inch behind the cerebrum, it also extends 
forward under the cerebrum for inch. Therefore I identify 
this cerebral mass as the cerebellum, and infer from the antero- 
posterior convexity of its expovsed superior portion that its hinder 
outline was vertical, and did not extend much behind the part of 
the brain preserved. The ridge over the cerebrum is due to a 
blood-vessel. 

The resemblance of form and arrangement of parts between this 
fossil animaPs brain and the brain of a bird (PL XI, fig. 1) amounts, 
as far as the evidence goes, to absolute identity. This is manifest 
on comparing a cast of the brain-cavity of a bird with the natural 
mould of the brain-cavity of the Cambridge G-reonsand Pterodac- 
tyle. The cerebrum being the cerebrum of a bird, the optic lobes 
those of a bird, and the cerebellum that of a bird, no more perfect 
specimen could add to the force of the conclusion that the 
Ornithosaurian brain is an avian brain of typical structure. 
It seems to me, therefore, an inevitable conclusion that the Orni- 
thosauria are members of the same great class as birds, and are 
separated from carinate and other birds' only by such charac- 
ters as divide mammalian or reptilian orders of animals from 
each other — that is to say, by modification of the skeleton. If 
this claim to admit the Ornithosauria, on account of vital struc- 
tures, into the class Aves is allowed, then it follows that the 
skeletal modifications of Ornithosaurians are as much avian 
structures as the skeletal modifications of the Cetacea, Carni- 
voi^a, and Moiiotremata are all mammalian structures. 

Turning to the skeleton in Ornithosaurian animals, I propose to 
point' out the characters of the several bones without regard to 
theoretical conception, of the Ornithosaurian organization. On 
a priori grounds it wmuld be reasonable to expect that no greater 
variations from a common avian plan wmiild be presented than are 
seen in the variations from the mainmalian common plan shown 
by Edentates, bats, and whales, or are presented by the valuations 
of the several orders of reptiles from the common plan of the Bep- 
tilia. I do not think it will be found that the variations from the 
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avian t^^'pc of stinicture cxhi])itecl by tbc Blcclefcous of Pfcero(la(‘iy'les 
arc as miportaiit as tliosc in the cases cited liave been. 

Eirstj as to tlie structuro of tlic alvull and vertebral Cidnnni. 
Von Meyer lias remarked on tbc proponderatiiig resemliiancje 
to the bird’s skull shown in the skulls of Ornitbosaiiriaii fossils 
from tlie litliograpliic slate of Germany ; and elsewiiero 1 have 
translated bis exposition of their eliaraetcms'*'. 'But; altliougli 'he 
states the several bones, as well as tbeir texture, condition, and 
arrangement, to be avian, be docs not mention the particular birds 
with which comparison may be made. Some of these comparisons 
I will supply. 

If our attention is turned to the skull, seen from above, as in. 
the published figures and casts of Mlimnpliorhynchm Genwinir/i^ 
the outline of the skull is a long triangle terminating sharply in. 
front, similar to that presented by the skull of the great African 
Kingfisher (Ceryle in which the positio.os and proper™ 

tions of nares, orbits, and temporal fossae correspond closely, the 
difterences being that the Ornitbosaur has no premaxillary facial 
joint, and the bird has no complete temporal fossa. The common 
Heron {Ardea cinerea) also resembles the Pterodaetylc in tlie fore 
part of the bead, but behind the eyes it has the skull both longer 
and larger. 

If the comparison is made from the side view, the small bade- 
wiirdly placed nares and complete orbit of Bhmnpliorhymdms 
Gemmingi show' some resemblance to these organs in tlie parrots. 
The orbital circle, liowcvei’, is formed in difierent ways. A.ii in- 
teresting resemblaiiee, both in the position and proportio.n of‘ tlio 
several, region a of the side of the skull (uares, orbits, ci}re!) 2 vil 
space and quadrate bone), may bo noticed on comparing .Flmj- 
daefylus longirostru and P. Bcolopaeieep.^ with tlio Ihir-taik'nl 
Godwit (Limom lapponica). The quadrate bone is similarly iin 
cdiiied forward in the Onflow, !S.uipe, and other birds, whihi it 
articulates infcriorlj with the squamosal region of the b.raii.i-caHO, 
as the quadrate bone articulates in birds and in iio other animals. 

When a bird has a circular orbit for the eye, the circle appears 
to be completed below by a downward and backw'ard growtii of 
the lachrymal bone uniting with a forward growth of the frontal 
bone in its postfrontal region. Many water-birds, especially flio 
Aianed 'Goose {Bemiclajubata)^ the Swan,^and tlic Teal, show an 
approximation to such a condition. The Great Bustard, too, show^s 


* Ami. Nat Hist. 1871 
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forward growths both from the squamosal and frontal margins ; 
and in the Snipe botli of these processes meet the lachrymal 
bone.. Thus one distinctive feature of the bird’s orbit, by which 
it differs alike from Ornithosaurs, reptiles, and mammals, is tliat 
it forms a circde above the bar containing the malar bone, so that 
the malar bone is not admitted into the orbit of the eye. 

In the Ground-Hornbili {Bucorvus ahjssinicus), however, and in 
the Shoebill {Baleniceps rex), the lachrymal bone meets the malar 
bar without uniting with it, and the postfrontal region of tlie 

skull is prolonged downward almost as far as the malar bar thus 

showing that it is possible for a bird to have its orbital circle 
formed by the same bones, and in the same way, as among Ptero- 
dactyles : that is, the frontal bone is above, the lachrymal in front, 
and the malar below. But Ornithosaurs sometimes differ from 
birds in admitting the quadrato-ju gal bone into the orbital circle 
behind. The quadrato -jugal bone has, I believe, in most speci- 
mens hitherto been regarded by others and by myself as the post- 
frontal bone ; but the postfrontal bone seems to me now usually 
to have no separate existence in Ornithosaurs, being united wdtli 
the frontal bone as in adult birds. 

My reasons for making this determination are, that the bone in 
question appears usually to have two articulations with the qua- 
drate bone, and to be situated between the malar bone and the 
proximal end of the quadrate bone. Since the frontal bone 
expands at the back of the orbit as in birds, and the squamosal 
bone similarly contributes to the wall of the brain-cavity, there 
can be no reason for supposing that the hone in question, which 
makes the outer boundary of the temporal fossa, is the postfrontal, 
so long as the quadrato-jugal hone remains unaccounted for. 
The position of the bone is somewhat analogous to that of 
the quadrato-jugal JIattena, so far as concerns the orbit, and 
similar to the quadrato-jugal in Iguana in its relations to the 
quadrate and squamosal bones, and therefore is more lizard-like 
than the qiiadrato-jugal of birds. But, in consequence of this ar- 
rangement, it results that the malar bone unites with the distal 
end of the quadrate bone j and this union distinguishes Ornitho- 
saurs from all existing animals, whether birds or reptiles. These 
differences from birds, even from a morphological point of view, 
ought not to be regarded as resemblances towards one class of 
animals or another,, but merely as characters useful in the subor- 
dinate details' of classification. 
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Ho oriiltliosaiiriaii has displayed ilie ii»diKi'Url)e<} pjihiijil 
aspect; of the sluill; but in Qyanorhtrmphm meirwui^ and Farhp-^ 
rlmmplim cremiroHfris the pahiinJ bouc.s ina.j be di'letdiMl as 
slender elements eousparable to those of birds* The |Kilat.t‘ «>r 
IkiclipFmn'phus may have approxiiuated towards ilu* palale i')l 
siicdi a stnitliious bird as the Emu; h\\i ('Jjfe^mrhmnpJiM^i had a 
palate more like that of a luifcatorial or galliniMieous bird, a.H 1 have 
already tried to show iii a published resioratiou Iii judther of 
these genera, nor in any known Ornithosaur, liavc t'lie pahital 
bones any reptilian features* 

formerly considerable weight was given to the occiiiTencc of 
teeth in Ornithosaurians as a point of resen ibhince to ^'(‘ptiles ; 
but this feature is now balanced by tlie occiirreiice of similar 
teeth, according to Professor Marsh, in the jaw^s of tlic creta(a 3 ous 
birds Sesperornis regalm and Ichthjornu dkpar f, as well as by 
the presence of teeth anchylosed to the jaw in 0(hntopteTyx%. 
Since “Seuperorfiu possesses so many of the characters of existing 
birds, there seems to be no reason why the occiirrenee of teeth 
in Pterodactyles should be regarded as a character more reptilian 
than aTian, Borne years ago I pointed out that since the teeth 
in the maxillary hone in the Delphinida) are all simple and 
conical with one fang, the occurrence of teeth similarly simple in 
Ornithosaurians is no more a resemblance to reptiles tliaii it is to 
mammals, and is therefore valueless as a mark of affinity. The 
tooth-stnietiire is not very like that of any living aiiimaJ. 

When printing my hook on the Oriiit]iosauria.iis, I stated tliafc 
the teeth resembled tliose of some mammals in i.he. ilcuii tuU cells. 
The point always appeared to require further examination f and 
beautiful now sections made for mo by 'M.t\ Cutiell, of Henv 
Compton Street, demonstrate no such Btructuro. Prom Biudies 
of sections of teeth, it Boems to mo that w^o can by no nuayiH cer- 
tainly 'determine, on microscopical evidence, wdiotlie,r a toolh is 
reptilian or mammalian, especially when the typo to wliich it be- 
longed is extinct. 

In longitudinal sections of the tooth of Omiilioehxlrm frojTi huig 
to crown (Pi. XI. fig. 11) tbe calcigerous tubes radiate as in the 
teeth of Ichthyosaurs and Plesiosaurs ; they are wavy tubes wliich 
occasionally bifurcate, but are, remarkable for the many branclieB 

^ Ann. Hist. 1871, voL vii. pi. 2* 
t Am. lour, 8ci. voL x. 1875, pi. 10, 
t Quart, Journ. Geol 8oo. vol xxix. pi xvi. 
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wHcli eacli gives off at riglxt angles. The branches appear to be 
best seen in the transverse section, where many can be traced es- 
tending in a wavy course for some distance at right angles to the 
tube from which they are given ofl‘. The branches are sometimeB 
as large as the principal tubes, which, towards the outer part of the 
tooth run straight. In the transverse section (PL XI. ffg. 12) tlie 
branches appear to unite the tubes together much as the principal 
tubes are united in some Carboniferous species of the coral /Syrmyo- 
iwra\ but this appearance is probably delusive. The enamel is very 
thin, and only distinguished from the dentine by being perfectly 
translucent ; but calcigerous tubes are continued into it without 
any break. Exactly the same kind of structure has not been 
figured, so far as I know, in any existing animal. It reminds me 
of that attributed by Professor Owen to Sauroce^phalus ; but in 
this fish, which has a similar form of tooth, the tubes are fewer 
beyond comparison. Among reptiles, there is a resemblance in 
the number of tubes to Iguana. Cetaceans and bats indicate 
structural resemblances probably as close, though in those ani- 
mals the tubes are fewer. 

The only remaining points of importance in the skull are that 
the eyes usually, if not always, abut against the anterior walls of 
the brain-case, as , they do in some birds, and that the skull is 
articulated at right angles to the vertebral column, as it is in all 
birds. Perhaps little importance should be attached to this latter 
character, although it is found in no reptile, because in Ceta- 
ceans the head is in a line with the vertebral column, as it is in 
reptiles, while in the fish Mippoemn^us the head is placed at an 
angle to the vertebral column, as it is in birds, 

Eiiially, every point of the Ornithosaurian skull upon which 
I have not offered comment presents absolute identity with the 
corresponding structures in birds. I now pass them over, not 
because their great weight should be overlooked in an attempt to 
estimate the osteology of the group, but because there are no new 
facts to be adduced in addition to those given in previous writings 
on the subject. 

On the whole, I do not regard the Pterodactyle’s skull as dif- 
fering from the bird’s skull to any thing like the same extent 
as the skulls of birds, or of Pterodactyies, differ from, each 
other. 

The vertebral column presents considerable variety in the 
Omithosauria, Owing to the conditions of fossilization, the num- 
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liiV!M>f vfui-dnw ill, ilio Bcvoral rogioria of Uie IkkIv ib luil; I'aBifj 
(!.<*, ieniiiiiijil. There, appear t«> Ixi iiBiially seven or (a^rvieal 
vei'tsclinej which is .hnve,r i!i;ui is najorchal in any liinl, i!H)iu.^h thc) 
iiuiuber is iioi niere reptilian than imuiunaliao. Boiiiei,!!neH tln,^ ver- 
tehne :irc elo!i;i»‘atc.Ml, ytib<.‘ylindri<,‘al, and withinit eonspienons pro» 
ceHSf?My as in, l^kroiluafiflm lom/imsirh^ ami tliei} tiuy cloK<*Jy ro 
soluble la ibnu the vertobrie in th,c neck of the ihirple ili^rom 
If there were any groiiud lor comparing the aniinab as a whehe^ 
with Terrapins, a eorta,in. parallelism wouii! bo remarked in tlic 
form of the iiock-verfccibne of the two groups. 

In other gem^ra of Oniitliosaurs from the litli ogra.pl iii? slate, 
such, as m Blmorphodm from the Lias^ and in all 

the Ornitl\i,)i;hoiroi(k'a from the Cretai-cous atrata, the iioeli-\’(jr- 
tohno ai’o briMid t'roin side to side, inoi’o or less flattened on 
the cinder face, and have the xieural arch oxtciuling trauBvei-sely 
beyond the coutrum, as In Baom'om Ayssinkus. But birds, evi.n 
raptorial birds, have a much smaller developmeut of the neural 
spiue. No reptilo has a neck formed on this plan. 

As yet, the nature of the articulation of the centrum in the wr- 
tebrax of most Omithosaurs from the lithographic slate is uiilmowii, 
tliough the condition is certainly not uniform. In the genera 
froai the Cambridge Upper Greensand and the Chalk all the ver- 
tebra; have the centrum depressed ovately, coiieavc in front, and 
convex behind. Some of the vertebrae of LimorjMou. liavo the 
same character. But the elongated caudal vortebrio of that goiuis, 
like similar vertohrmfrom the 0.vfo,rd and Kimmoridge Clays, liavc 
the articular ends of each coutrum biconcave, as ai'o tlio lutc.r 
caudal vertebrm in most Vcrtohi-ata. This procttdous <;ltara,i*ter 
of the nock and back is at once a diiforonco from all kmnm liinls, 
and a resemhlanoo to the form of vortobral arti<nila.l,i(ni among 
lizards, serpents, and crocodiles. The rosemhlanco is (ho moro 
worthy of being carofully weighed, because no mammals aim re- 
ported to possess proeoolous vertohrm. AK.hough, no doub(„, a 
biconeavo vertebra, such as that of JeM«/or«M, or of the (,aij’of 
au existing bird, might become as easily moulded to the lacorlx’Jian 
as to the avian form, hitherto the condition has not occ-urred in 
birds, recent or fossil ; but on that account tho probability of its 
occurrence hereafter is not decreased. 

Nevertheless the character can scarcely be called roptilian, 
since in sucb reptiles as the Chelonians and liliynchori'phala for 
example other modes of vertebral articulation prevail. If the 
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clmracter is reptilian it must be a resemblance to either crocodiles ^ 
lizards^ or serpents, but can only be so regarded provided the 
predoniiiaant resemblances of the skeleton prove to be with those 
ordinal groups. 

The Ornithosaurian vertebrse, however, show a resemblance to 
those of birds and many mammals in the small size of the cen- 
trum and in the large extent to which the sides of the neural arch 
contribute to form the lateral parts of the intervertebral articula- 
tion. I have not detected a like struct aral condition in the ver- 
tebrae of reptiles. But the character becomes modified in impor- 
tance by the relation being reversed in some iiiainmals, since the 
canal for the spinal cord is sometimes partly formed by the 
centrum in Cetacea. 

The atlas and axis resemble those of a bird in proportion and 
form ; but the condition of the odontoid process is different. Vhen 
the atlas separates from the axis of a bird, the odontoid process is 
seen usually, if not always, to have formed the upper part of the 
cup for the occipital condyle. In Ornithocheirm a perfect disk 
comes away from the axis, and displays a slight prominence on 
the uppe> part of the anterior face of the axis with a concave space 
around it. But I have no evidence whether the elevation represents 
the centrum of the atlas in a diminished form, or whether that 
bone unites with the other elements of the first vertebra, after the 
pattern of J?lesiosuurm and as would seem not 

improbable. It thus differs alike from birds and reptiles. 

Yon Meyer states that the dorsal vertebras vary in number from 
'12 to 16 ; but in associated sets of bones from the Cambridge 
Crreetisand the dorsal vertebrae are few. They resemble those of 
a bird in relative shortness, but do not appear to form a trans- 
verse platform from which the neural spine rises, as do similar 
vertebra of adult birds and crocodiles, in this respect being more 
like vertebrae of lizards. 

Sometimes the centrum is fiat on the visceral side, as in Artery 
sometimes rounded, as in such birds ^ as the Heron. Altogether 
the dorsal region is less bird-like than is the neck, but the diver- 
gences do not show marked resemblances to any existing ordinal 
group of reptiles. 

The nature of the attachment of the ribs may perhaps be variable. 
Several forms certainly possessed double-headed ribs like those 
of birds and mammals ; and all specimens and figures, including 

WOT, rotJEH.—- zoonoQ-v, Ton. xxir. 9 
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those of Faelip'limnpJms crassiroiitriB/A])]iQM to me to deinoasiratc 
that the articulation of tlie ribs was avian, and not crocodilian. 

The sacrum differs from that of a bird chieily in its shortness, ami 
ill including but few vertebrae. Prof. Huxley has proposed to call 
the five posterior vertebrae of the sacrum in a chicken caudal, liniit- 
iiig the term sacral'” to the five vertebrne anterior to these, while 
the four vertebrae anterior to tlio latter are named clorso -lumbar. 

The number of the vertebra) is variable in these regions, and 
they often differ slightly on the two sides of the aiiimal. Wiiile 
such division on homological grounds is valuable, on morphological 
grounds it is untenable, since at no period of the development of 
the chick do the vertobrm named caudal and dorso-lumbar form 
part of eitlier the tail or back. 

The points stated by Prof. Huxley serve to show probable limits 
of variation among fossil birds, and that animals may be avian in 
having oiiljr four or five vertebra) in the sacrum . ; although they 
wmuld then probably belong to a new subdivision of the bird class. 
Ill several Ornitliosaurs there are four, five, or six vertebrm in the 
sacrum, so that the number of vertebrie is so far in harmony with 
the avian type as conceived by Professor Huxley. In liaving the 
neural spine well developed there is a resemblance to tlie anterior 
part of the avian sacrum, while in having the transverse processes 
well developed, there is a resemblance to the hinder part of the 
avian sacrum. The sacrum is therefore distinct from that of birds, 
and yet altogether unlike the sacrum of any reptile. 

The caudal vertebra) vary considerably in Ornitliosaurs, All 
the members of the Cretaceous order OitNiTMOOHEittOiuEA appa* 
ren.tlylmve elongated caudal vertebrm unlike those of cxiHifuig birds, 
and resemble the anterior' caudal vertebrm of reptiles in liaving the 
centrum concave in front and convex behind. But, so far as I am 
aware, in all the other forms (the PanniOi:)40iWL.u,) the caiidal 
vertebrm, whether sliort as in JPterodactyHs^ or long as iu Mhtm^ 
phorhijmlms^ have the centrum flat or slightly coneavoatboth O'ikIh. 

In some birds the caudal vertebno olloii present a marked re- 
semblance in proportion and form of the articular face to those 
of I^lesiosaums and occasionally in Ornitliosaurs the tail may have 
avian proportions. But the neural arch is never so elevated as in 
Birds, even when it is preserved ; for in some specimeiiH from tlio 
lithographic slate the neural ai'ch in the tail is said to bo absent, 
as it is ill the later caudal vertebra) of mammals. 

Thus it appears that the vertebral column shows some striking 
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resemblances to certain groups of reptiles, especially in tlie form of 
the intervertebral articulation ; but this structure is coupled with 
so many other characters (especially in the neck and sacrum) which 
are not found in reptiles, that, unless the predominant resemblances 
of the rest of the skeleton prove to he with the Eeptilia, it would 
be philosophical to infer that other groups of animals besides 
reptiles possess procoelous vertebrae. We have already seen that 
opistlioc£Blian vertebrae occur in every division of the vertebrata ; 
and this fact, when considered in connexion with the variations of 
intervertebral characters in different vertebrate classes, would 
appear to render the procoelous articulation less important than 
it has been supposed to be by morphological anatomists. 

The pectoral and sternal bones are about as markedly avian as is 
the skulk The sternum appears to differ from that of most birds in 
being as broad as long, while it is probably relatively much shorter. 
The keel is only well developed at the proximal end as in the Gannet; 
and the semicircular posterior border to the bone, observable in 
some German specimens of Ornithosaurs, is a character not seen in 
birds. Von Meyer reports, in some specimens of Mliam^liorliptclius^ 
that the lateral portions of the sternum to which the sternal ribs 
are attached are distinct ossifications, as they are in at least some 
young birds, such as the chicken. The sternal ribs which articulate 
with the sternum are ossified, as is the case with birds ; and there 
is a resemblance to birds in that only a few join the sternum. 
But there is a striking difference from birds in that, behind the 
sternum, V-shaped abdominal ribs are freely developed, as in 
Ilatteria &c., and these structures do not occur in birds. I have 
moreover never seen in an Ornithosaur any trace of the epipleurai 
element characteristic of Ilaiteria, of Crocodiles, and of Clieloniaiis, 
and so often seen in the ribs of birds ; so that, if developed, it 
must have been cartilaginous. 

The right angle at which the coracoid meets the scapula is cha- 
racteristic of carinate birds. The coracoid much resembles the 
bone ill birds, yet has distinctive difierences. The bird-like fea- 
tures are the elongated form, rounded inner side, and compressed 
outer margin of the bone ; the distal articulation with the sternum 
is concave from within outward, and convex from before backward, 
as in birds ; and the proximal artieulai ion with the scapula simi- 
larly looks backward. But there is a difference, in Cretaceous 
species, from the coracoid of a bird in that the bone is not pro- 
longed proxinially beyond the articulation for the humerus. 
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Wit'h tliat cliaractier necessarily follows tlie absence of a fiircuia, 
seeing that there is no surface on the coracoid to w^liich it might 
be afctaclied» 

In the so-called Blmmi^liorh/nvlms BnoJclrnuU, and apparently in 
3imorpJtodon, this clayicular process of the coracoid is clevoloiuxl, 
though perhaps a clayiele may not be inferred for those genera. 
The scapula is a hone which, in DimorpJwdon, is compressed and 
curved like the scapula of the 'fowl, and was similarly placed. 
In the Oolitic fossils the bone is still more like the scapula ot a 
bird than any thing else ; but in the Cambridge- Greensand genera 
the form of the bone is siibcylindrieal, terminating backward in 
an expanded and abruptly truncated and ovate eiuh This is not 
bird-like, and not like the bone in any otfier aiiimaL 

The only reptiles whicli have the pectoral arch similarly consist- 
ing of scapula and coracoid are crocodiles and cliaineleoiis. Since 
the scapula is elongated in CJmiKeleo as well as in the Mole ( Talp(?\ 
the elongation is evidently not correlated excIiisiYcly with develop- 
ment of the pectoral muscles. And since the coracoid has no corre- 
sponding form or function in bats, the shape of that bone in Pi;cv 
rodaetylos cannot be explained by its function only. The Oriii- 
tliosaiiriaii linmerus, with marked resemhhiiiees to birds and 
chameleons, is yet so dilferent as not to be luiatalcoii for either. 
E6niemberir!.g that Ornithosaurs were often (|uadrupedal, ai:id that 
the whole fore limb was usually modified ibr walking as well as fiir 
flight, it is scarcely to be expected that the resemblances of iind)- 
bones to those of any existing mammals should bo remarkable. 

Ill the forearm both bones arc large and iisiialiy of 
as Von Meyer and Professor^O wen long since porntod ouii ; bo fclwit 
the ulna is as large as in a bird, and the radiuB niiich larger. Tlie 
ulna is large in birds, I prcsuino, because the feathers are attached 
along its ahaft, and the equality in sijjo of the bones in Plerodac;!- 
tyles may iiidieatc that both bones performed nearly cqi'ial amounts 
of wmrk. Still the resemblances to birds are more markenJ than 
to other animals. TlmTe is, however, in many species a third 
bone in the forearm, which is articulated to the ])ia'iform bone. It 
is imperfectly developed proximally, and appears to correspond 
to the olecranon seen in the skeleton of OplviJmhrmtmrm. In 
Vymorhmnphus a second bone of this kind appears to be pixvsent, 
the homology of wdiich is more difiieult to iiiiderstaiui 

The carpus has always been regarded as reptilian, Beeniiiiglj 
because it consists of two rows of bones. .It is a very variable 



ORQilFIZATION OR THE OSNITHOSATJEIA, 


99 


part of the Omithosanrian skeleton. In 1870^ in my “ Eemarks on 
Prof. Owen’s Monograph on Bimorpliodon^^' I pointed ont that in 
the Cretaceous genus Ornithoclieirus (Pi, XI, fig. 6), the carpus 
consists of three bones : — a proximal carpalj as in birds, which cor« 
responds closely in form with the bone in the ostrich (PL XI. %. 7); 
a lateral carpal, as in birds, which I interpreted as the pisiform bone; 
while the third bone or distal carpal of Ornitlioclieirus is, in birds, of 
the same form, but becomes anchylosed to the metacarpus. Until 
placed in separate genera by me'^, the Cambridge- Greensand fossils 
had been included by Prof. 0 wen in the genns Fterodaciyhis. Prof. 
Owen now, however, in recent publications of the Palseontogra- 
phical Society, adopts the generic groups which I suggested, but 
discards my names, alleging that there is no evidence of avian 
type of carpus fco justify the name of OrnUlioclieirus, 

If the foregoing account of the carpus does not justify the name, 
I might quote Dr. Eosenberg’s observations that in early life 
there are two elements in the distal carpal row of birds, and that 
these carpal bones subsequently unite with each other. They 
correspond with the four metacarpal bones of birds, and become 
subsequently united to the metacarpus. Thus in the composite 
structure of the carpus and in tlie number of metacarpal elements 
there is an absolute agreement with the conditions in embryonic 
or young birds, wdiile I am aware of no such resemblances to 
reptiles. If the fourth metacarpal of the bird becomes absorbed, 
then OrnithoGheirm apparently agrees with birds in having three 
metacarpal bones. But it differs from birds in the distal carpal 
(which is separated from the metacarpus) being made up of three 
carpal elements, one corresponding to each of the three metacar- 
pal bones — although in the mature animal the metacarpals are 
not always attached to tlieir corresponding carpal ossifications. 
The distal carpal bone of Ormthocheirus sometimes shows on its 
proximal suriace a Y-shaped groove ; and oceasionally the sutural 
g^iirfaces indicated by this groove remain unattached to each other. 
Hence the bones are placed, one above the fork of the Y, and one 
on each side of its stem ; so that they are not arranged in one line, as 
is usual, but in twm lines. These three hones are probably the 
trapezoid, the magnum, and the unciform (PL XI. fig.9 ). Themiddle 
bone of the T, I regard as the magnum squeezed out from between 
the other two, as is the ease with the same bone in the horse and 

^ ‘ Index to &condary Boptiliaf &c., I860, and ‘ Ornithosauriaf 1870, 

t Quoted in Foster and Balfour s ‘ Finbryologyf p. 175. 
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otlier animals in wbich the metacarpus is uniisiuilly modilieil 0.ne 
of the two other bones terminatCB at the end in a roiiiidcHl artslnilar 
edge, wliicli gives attachment to another bone, wliicli for conveui- 
en.ee may be named tbo lateral carpal ; it is evidently !ioinoli>gt>us 
wifcli the lateral carpal bone of birds, whicli is probably tin? pisi- 
form bone. I am aware that Dv. Poster and Mh. Balfour regard 
that bone in birds as the united lunar and eiineiforni bones. 
Whichever nomenclature should be preferred, all are agreed that 
it is attached to the exterior side of the^distai carpal ; and as it lias 
the same articulation in Omitkoolieirus^ it follows tliat the oleineut 
of the Ornithosaurian distal carpal to wliicIi it is attached is the 
unciform bone ; and to this bone the minutest metacarpal bone is 
attached (PI. XI. iig, 10). Tlie otlier carpal oleineiit is therefore the 
trape 2 ;oid ; and that bone will be seen to give attachment to the 
wing metacarpal bone. The structure of tins carpal row, and the 
articular surfaces on its distal face, demonstrate that tlio groat 
wing-finger of Ornitliosaiirs is not the fifth digit, or little finger, as 
stated by the older writers, but the middle finger, or index finger, 
as I first determined many years ago. This is a point of some 
importance, since it removes the Ornithosaurian hand from tlie 
category of osteological anomalies, and shows that it is constructed 
on a plan absolutely identical with the plan of the hand in birds ; 
for it is the second or index digit in birds also wdiicli is chiefly 
extended for the support of the wing-membrane. 

The distal, carpal row of Ornithoclwirm appears to differ 'from 
the corresponding bones in birds in being formed from three centres 
instead of two, though the rule is not constant for all Oi’iiitlio- 
saurs ; while, on the other hand, wo have no evidence tliat tlu? two 
distill carpal cartilages, detected by 'Eosenlierg, charactoriKc 
the distal carpal row of all birds. In any case wc are justified in (cor- 
relating the two carpal cartilages of the young bird witli thi? exisi;- 
enee of the two metacarpal bones of the adult wliieli are aiicdiy Losod 
to them; while, since Pterodactyics.have three or four metaearpji! 
bones fully developed, we may expect to find a ccOTesporidiiigniim la ‘r 
of carpal elcxncnts in the distal row of the Ornithosaurian earpiia. 

I prefer to regard the lateral carpal as the pisiform bone, beitauHc? 
it articulates proximally with a third hone of the forearm, wliicli 
becomes intelligible as the distal end of the olecranon-- -an inter- 
pretation to which I am led by a study of certain Iclitliyosaurs, 
regarding the olecranon as a third bone of the forearm, external 
in position to the ulna, and capable of being devedopod (?itlier 
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proxiniallj or distally. "Whatever value may be attached to the 
resemblances of this carpus to the carpal bones of birds, it appears 
to render a modification necessary of Prof. Huxley’s statement 
that the mamis is a part of the skeleton in which birds and Pte- 
rodactyles diverge most widely. 

Turning next to the metacarpus, I find that just as DnEosen- 
berg describes four metacarpal cartilages, as I also have observed 
ill the chicken, so Pterodactyles from the Lithographic slate have 
four metacarpal bones — one of them more developed than in 
birds, and three thread-like, or at least much more slender than 
the other. The Ornitliocliewim from the Cambridge Upper 
Greensand shows on the distal surface of the distal carpal three 
distinct articulations for metacarpal bones, two of which have 
articular surfaces of not dissimilar size ; and tliese seem to me to 
correspond to the two elongated metacarpal bones of birds. The 
fact of the metacarpal bones not being aiichylosed together has 
never been thought to militate against the systematic position of 
Arclmo-j^Uryx m a bird. Like the blended characters of the meta- 
tarsus in birds, it is so certainly functional that I am not disposed 
to regard the separate condition of the metacarpal bones either as 
a very important character, or as an evidence of reptilian affinity 
in Ornithosaurs. The Pterodactylian metacarpus, then, as Pro- 
fessor Owen has demonstrated, does not diverge greatly from the 
metacarpus of Arclmopteryx. 

The resemblance of the wing-digit to that of a bird is very- 
remarkable, since the difference chiefly consists in the introduc- 
tion of extra phalanges into the Ornithosaurian wing-finger. 

There is felt by some writers to be a difficulty in accepting any 
modification of the old interpretation of the Ornithosaurian hand, 
on. account of the number of phalanges in. each of the four digits 
present in all Pterodactyles from the Oolitic rocks, though Von 
Meyer lias said that the number of the phalangeal bones is variable 
in those animals. The number is usually stated as 4, 4, 3, 2 ; which^ 
according to the interpretation of the hand just given, would read, 
four bones in Digit II., four in Digit III., three in Digit IV., and 
two in Digit V* So long as the Pterodactyle was supposed to be a 
modified lizard it was not unnatural that the reverse reading should 
be taken, and the increase in number of phalanges considered to be 
in harmony with the lizard type, in which the phalanges from first 
to fifth are 2, B, 4,5,3; while in the chameleon they run, from first to 
fifth, 2, B, 4, 4, B. ■ Thus, striking off the fifth digit of the cha- 
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meleoiij there looks to be an h probability that i,lie nionbcir 
of phalanges, digit for digit, is identical with that in tlio digits oi 
of the Omitliosaiirlan hand, Voii Meyer appears to ha.ve bus- 
pected a fallacy in, this conclusion ; for, in his ^ i\mna der Vorwedt,’ 
he observes, even Oiivier believed that the wing-liiigcvr corre- 
sponded to the fourth finger of lizards ; but lizards, like crocodiles, 
have five fingers, so there can be no real affinityd* In this is a 
suggestion of explanation of the diificulty. If tlie aniuial were 
essentially a lizard, then it would be'improbable that the lizard plan, 
of the hand would be departed from, even when modified for liigld. 
But if the animal is not a lizard, or even a mod-ified lizai’d, then 
there can be no a priori reason for anticipating any structure of 
hand whatever, Eor though mammals usually have three pha- 
langes ill each digit, Cetacea are not to be classified by digital 
rules. If the Omithosaaria are admitted to be an extinct order 
either of reptile or bird type, then, bearing i.n mind tlie variati,oii in 
the number of phalanges of the digits i,ii existing reptile orders, 
I cannot realize any insuperable difficulty to believing that the 
phalanges of the second to fifth digits of chameleon, 4, 4, 3, 
might under exceptional functional conditions become altered to 
the Ornithosaiirian formula 4 , 4 , 3 , 2 . The matter of a pha- 
lange more or less in a digit in an extinct type is not the so,rt of 
evidence on which to settle an animaPs place in nature, or on 
which to determine such liomologies as those in question, Tlic 
carpus is the only key to the structure of the hand. If that has 
been correctly interpreted in the Cambridge- Greo.rman(l OruUko- 
cheirm^ then, the inferences whieli it enforces must, .C cmiHiiler, bo 
true also for the other genera of Pterodactyles, no inaiter 'wluii. 
the number of bones may bo in their digits. l,ii short, tliis portion 
of the skeleton diverges wider than any other iroiii tlie bird and 
rept:ile types, and is distinctive of OmifchosaurB. 

Thus, reviewing the morphological indication s of the hire limb, 
and of its scapular arch, I fail to detect any characters which (‘an 
be shown to be decidedly reptilian ; nor do I detect^ exccfit in tlie 
ways pointed out, any remarkable divergence from birds ; tlioiigh 
the divergences are Uvsually sufficient to prevent an experienced 
anatomist from mistaking oven isolated Pterodactyle bones for the 
bones of birds. On the other hand, the whole limb in every part 
shows characters which are only found in the hones of birds, which, 
I cannot see my way to explain as adaptive modifications, because 
bats, which similarly fiy, have no such characters. The patagial 
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membraneSj whicli are well preserved in a speciiiien figured by 
Wiiickler as Fterodactylus Kocliii, prove to be exactly in tbe 
same regions as tlie patagial membranes of tbe wing of existing 
birds ; while tlie great elongation of tbe wing-bones in Ornitbo- 
saiirs only extends the wing to a similar extent to that in wliicb 
tbe wing of a bird is extended by its featbers. It is reasonable 
therefore to suppose that if less organic energy were directed to 
formation of tbe covering for tbe sldn in birds, more might go to 
the elongation of tbe wing-bones. 

Finally, in tbe absence of any manner of evidence as to tbe 
existence of winged reptiles, and in face of tbe evidence as to 
avian resemblances which has been given, it seems to me bazardons 
to infer that the characters which some Fterodactyles may seem 
to have in common with reptiles in tbe bones which have been 
discussed, indicate any close genetic relation between tbe two 
types. 

The pelvis and bind limb are tbe least reptilian portions of tbe 
Oriiithosaurian skeleton. Whatever may be tbe physiological 
significance of the relation of direction of the ilium to the sacrum 
in the vertebrate classes, tbe morphological fact remains that in 
birds tbe ilium extends along tbe sacrum both in front of tbe 
acetabulum for tbe femur and behind it, and that this condition 
characterizes no other existing group of animals. In mammals 
and batraebians the ilium is directed forward, while in reptiles it 
usually directed backward or is vertical And though tbe ilium 
of a seal makes an approximation to the ilium of a crocodile, which 
may bo to some extent functional, these osfceological characteristics 
of classes are 'Suillcicntly well marked to suggest the inference 
that an animal with the avian form of ilium is likely to be related 
to birds, either as an, ancestral or as a parallel group. Like 
tbe wlmle ])elvis tbe ilium is variable among Ornithosaiirs ; and in 
so far as it diverges from the avian form, it approximates to the 
mammalian sliape. But it is rarely, if ever, so deep as in a bird, 
never has the characteristic avian form, terminates at both ex- 
tremiticB in relatively narrow rounded pimcesses, and is attached 
to sacral ribs which are longer than is usual among birds. There 
is also a remarkable difference from birds in the ilium joining the 
pubis and ischium in the middle of the acetabulum, which is thus 
made imperforate in the specimens which I have examined. This 
imperforate character is also found in reptiles. And though the 
ischium aiicj pubis are occasionally directed backward after the 

niKK. JouEn,— zooLooY, VOL* xtn, 10 
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manner of the Apteryx^ the two hones are iiHually i mi ted by 
suture throughout their length, so as to leave a sina,'ll obturator 
foramen, near to tlie acetabular border. If this foramen, wcire iai'gor, 
the bones which enclose it would hear a close resemblance to tlioso 
of the Uohidna, which is the more interesting since, in coininoii 
with the longer inauimals, the Oniithosaurs also possess prepiibic 
or marsupial bones. These bones are of different forms in the 
several groups of Omithosaurs, being triangular in Dmiorphodon^ 
I^-shaped in some genera from the. Lithographic slate, and pro- 
bably foririing by union with each other a boAV-sluiped arch in 
another genus from Soleuhofcn. 

The exact position of the prepiihic hojie oii the anterior marg In 
of the pubis is not quite certain, though probably pliiciMl iii ihe 
middle oftiic inargiii ; and there may be some doubt wla'iluu* it. 
is truly homologous with tlic marsupial bone. In Clicloiiians 
and Lacertilians a prepubic process is developed, of Itirgc 
size, and the ornithosanrian bone \m\y be likened to what such a 
process might become if converted into a distinct osseous ele- 
ment. A smaller but similar process is also to be seen on the 
pubic bone in some birds, such as the Apiery.v^ and i;ii many 
mammais. In Ifjmnodon the process is enormo'iis, Tlic pedvis 
might perhaps as easily he regarded as of a inodiilod mammalian 
type as avian; but it does not closely resemble eitlier, and is 
somewhat intermediate betwx'on them. In tiiis lighl; it iiiny servo 
to point a caution by showing that monotrenu'^ {haracd'^ers in the 
pelvis may coexist Avith lacertiaiiciiaracters in tlie Jirthiihiiions of 
the vertebnm The ])(dvjc bones met in the median line oi* Lie 
body, as in imuimuils and reptiles, and were not (livid.ed from c^aeh 
other, as is iisual arnoi^g birds. 

The femur is in aio respect a reptilian bone, utilesB it be in 
sometimes having the articular head clireei;ed a liitlo forward. 
But in most English speciiiumB there is a distinct artic-uhir' he.'sd 
separated from tlio shaft of tlie bone l)y a consideraljlo iu„!ckg ■whicli 
is directed xipward as in ctiriiivorous mammals ; though i'u iho 
genera from the lithographic slate tlic proxiimil cud of ilie boiic 
is more lilce the same part in birds. Tlie distal end is I’arely so 
deeply grooved in front as in the bird’s femur, though it corre- 
sponds in thickness and foimi and does not approximate towards 
mammals. 

The tibia' and fibula arc altogether avian, so much bo that in 
many genera no anatomist could distinguish thorn from the same 
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bones in birds. The fibula, slender, style-like, developed cMeflj 
at tbe proximal end (PL XL fig. 8,/), is often prolonged, no 
thicker than a thread, down the tibia to its distal end. The tibia 
expands moderately at the proximal end, is elongated,- and termi- 
nates dis tally in a rounded trochlear end identical with that of 
birds, and apparently similarly formed by the anchylosed tarsal 
bone (PL XI. fig. 8, a). This may be seen in Dimorphodon (PL XI. 
fig. 8) and in many Ornitliosanrs from Solenliofen, though the 
taraal element is occasionally unanchylosed, as in young birds. 
This point has some Interest, since the blending of the tibia and 
tarsus is one of the strongest points in Prof, Huxley’s definition 
of a bird. And it seems to assist in modifying Prof. Huxley’s 
assertion that the pes is a part of the skeleton in which birds 
and Ornithosaiirs diverge most widely. 

The metatarsal ])oiies of Oxmithosaiirs are perhaps the most 
variable part of tlie skeleton. They appear to have been applied 
to the ground as in unguiciilate mammals and reptiles, sometimes 
to have diverged Avidely, and sometimes to have been packed close 
together as in JJlmorpJiodon. There is no evidence that they 
became anchylosed into one mass in any species ; but, on the 
other hand, the evidence is not perfectly satisfactory that the 
metatarsal bones were anchylosed in ArclKEoiptefijj), 

Ornithosaurs have either four or five toes, in which the phalanges 
appear usually to successively increase in number as in birds and 
lizards. The claws aiso are large and compressed iroiii side to 
side as in lizards and birds. 

Thus in the hind limb there is no structure wliich can be re- 
garded as truly reptilian, though the separation of the metatarsal 
bones, talceii togetlior witli. the number of phalanges in tlie digits, 
is a closer resiunblance to reptiles tliaii to birds. Bat the partial 
separation of tlie metatarsals in the Penguins seems to indicate 
that total separation of the hones would not be inconsistent witli 
avian structure. 

Prom this rovieAV of the osteology of this group 'of animals, it 
seems to follow :: — 

(1) that the reptilian hypothesis of their structure, though not 
without some interesting indications, especially in the vertebral 
articulation, is in general so unsupported and so opposed to facts 
that it must be regarded as no longer tenable. 

(2) That if the pneumatic foramina and cerebral structures had 
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remained iiiiknowiij tlie forms of the bones would lui\X5 Ijeeii tnilli- 
cient to show that in their osteology Ornifcliosaiirs r(»scn,iil}le birds 
more closely than otheir animals ; and tliat the froin 

birds ill osteology are much less than tlu's difl'orciiecns l,Hdavt‘eti the,? 
several orders of mammals or of refjtiles. 

(3) That the resemblances to rt'fii.ilos do not iKicessarily 
catc genetic ailiiiity with reptiles, any more timn the resetiibhuiccs 
to luaiiiinals indicate mammalian ailuiities ; ami that it is inorc^ 
than probable that both kinds of restmihlanees are to hi! raulvcti 
among the ordinal rather than with ilie class characters of the 
group. 

(d.) That the osteology, being hirgely avian, is in entire harmony 
with the imlicidhms of the soft organs, and Justhicss the? f*on* 
victioii tluit the prienmatic fonnuina seen in the Imnes served, 
icleiitieal purposes in living birds ami In these animalB, and thoro 
fore tliat Ornitliosaiirs form a group of birds whicli bcarH rchnifioii 
to existing birila Biich as the Chclonia lioltl to the Crocodiiia 
among repitiles. That is, Ptorodactyh^s arc birds in the large 
sense of the term, in some respects much more reptilian than any 
'birds wlueli now survive. 

Hereafter perhaps it maybe found desirable io group Ornitho- 
sanrs with the Dinosanria and Bicynodouiia in tlie class Pahro- 
saiiria instituted by Yon Moyer for tlioso extinct orih'rs which 
hold places iiitemccliaie between the lugher vertei)rata ; but in the 
mean time they may well rest near to birds* 


mmimmon of plate xi 

Mg. 1. Brain of Owl otim), Homi from abovo, alter iAriraU 

2. Hatumi niowld of tlio upper |wt of. the bram*ai?j'ly of an a'nknal from 
tlid Oambriclgo Upper 0roenM.(;h referrecl to OniifMekemm, sliow- 
ing til© oerebellinn (cm) betweon and behind tho wrehral 
PortioTLH o,f the cratiial bones, in the 8f|tiaiiiosal rcg,i(,niB {«) aro 
athrehed to the mould, WaL fim 

Mg. 3. Inferior aspect of the same Hpocinion, showing the oHong oirtsw «»f lh,o 
eorofoolluin (m) extending between {$) tlio hdt'ral l)on,tis ^ c'd’ Iho 
hinder part of the bmimease and (e) the bnok of the orbit of iho 
eye. Nat. size. , ■ 

Fig. 4. Transverse vertical section through the pa,rietai segment f,)f 't.he skull of 
an OniithoGlmirm in the Woodwardian Muaeuin, sliowing ilio 'posi- 
tion of the optic lobes (o) relatively to tlie cerebrum (c). 

,Fig. 5, TVamverse vertical section through the skull of an owl in tlie pariotol 
regi,on, for comparison, with the preceding dguro of an 'Ondthosau- 
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riiiii. Ill all tliese figures, c, corebruui ; o, optic lobe ; mn, cerebel- 
lum; squamosal region. 

Fig. 0, Tori.ieal cl ia, gram of tbo carpus of Omithochcirm, for comparison wilb 

%7. 

Fig. 7. Vertical diagram of Ihe carpus of an Ostrich {Stnithio cM-mdiis). In 
tlieso figuors, lateral caj'pal ; q, proximal ctirpal ; r, distal carpal. 
-Fig. 8. Tibia and fibula of Dimorphodem from the Lias, from a photograpli of 
a specinionin the British Museum: tibia;/’ fibula; a, aiichylosecl 
tarsal element, ^ nat.'sizo. 

Fig, 1). Diagram outline of proximal surface of distal carpal of Ormthoeheirm, 
showing separation into : — m, magnum ; M, trapezoid ; unciform. 
Fig. 10. Diagram of distal surface of same distal carpal, showing deep pneu- 
matic foramen at the eonfluonco of tbe three bones, and outlines of 
tliD positions of articular surfaces for three metacarpal bones. The 
evidence for those diagrams is in tbe Woodwardian Museum. 

Fig. 11, Longitudinal section of a tooth of Ornitkoehdrm, curved from end to 
end, sliowing close-set radiating calcigorous tubes. Enlarged f . 

Fig. 13, Transverse section from the base of tbo crown of a large tooth of Orni-^ 
thocheims from tlie Cambridge Upper Greensand. Enlarged f. 

Notes upon tlie Oxystomatous Onistacea. 

By Ehwabd J. Miees, Esq., E.L.S. 

[Bead Juno 15, 1876.] 

(Abstract.) 

Ik tliis^ paper (wHcli will be published shortly in the Society’s 
Transactions with illustrations) the author first enters into the 
literature of the subject, and then gives descriptions of species of 
the family Leucosiida. ' 

Of the genus .Leucosia there are in the British Museum eight,,, 
species hitherto unrecorded ; and these are now named and may be 
enumerated as follows — 

L, fmco^mculata. Jj, retimUta, 

piihlmrrima, Jj. wMtme&i, 

L.aJJlnu, Jj. perrfL 

Ln hrminea* i. puhescem, 

A variety mamillarh, Bell, ia notedj possibly. an imma- 

ture example ; and he suggests that the M..mrimta and J€' eh* 

^ ^mB of Bell may turn out not to be adult animals. 

MwTBiamimtam referred to as ,a new Australian form; and 
comparisons'' between what have been^ termed A". pUmta, W,Mre* 
vmta^ and JT. ha/rdwiekii are instituted. 'Jredma ffrmuhsa and 
Or^jptoommim hddBworiM^ respectively from Australia and Ceylon, 
are considered 'among the new species. ' , ■ 
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Tlie family Matutidjie in next treated of, aiHlHubsiH|iieiit to a hk- 
torical suiiirriary a revision of tlie specicK of tlie ()rienial gcaiiiK 
liaitda completes the paper. Jformjjl rofereiiee to ojiie .spcMds^s 
of the gemis is made, and otliers arc more or less iiioidcaiially 
mentioned, h^ive new species of jUalnta atm descrilKul, viz. : — 

J£ nibrO’-lmeaia, M. maeuJdicu 

M\ Uncifera. Ji. ohliisijrons. 

If. f/ramdoset. 


On tlie Prehistoric British JSus. 

By Professor (1. EoLLnsToN, P.'R.S., &e„ 

[Bead June 1.'), IHTG.] 

(Abstract.) 

Ihiis memoir will be ])riutecl in the Society’s Transactions in full. 

The following specimcBB were exhibited at the Meeting 1. 
Skull of S. scrojh, var. domestic tin, from a hii^e C-eitic iTite-rmenl> 
2. Skulls of S. YthV.fems, fi’om allnviiun near Oxfoial and 

from G'erinaiiy. 3. Skull of SI anihmnm&nsls^ forwarded to tfie 
Author by J. TPood Mason. 4. Skull ofhS'. criskdm^ lout by Sir 
Walter Elliot, KXhS.I* 5. Skull of S. ktrfmirm, wrongfully 
mined S.verr'ueosns^ and needlessly'' Md/i/s harhaic^K in some inaiu- 
malogical catal ogiie s . 

ITpoii these and other data the author bas(‘s ilu‘ wiibjoiiicMl cmi" 
elusions 

1. The) domesticated pig of j)i*c-‘R.um5in tiiiu'S, at least as 
exempVrliod by tlio Hpc?eimc;ns from tlui interment refcMwed, to, iijm 
pears iio resemble 8. scrqfh, mwferm^ rat.lier tlmu S, criskim or iluf 
domestic variety, /SI indiam. 

2. On the other hand, <S1 mst<tkL% the Indian wild hog, api'uairs 
to him, whilst bedng readily and alwaiys distinguishable from ^S'. 
sGfofa^ var. ferm\ to differ from it inaiinly by the rotontion porimi" 
nently of certain structural conformations which, were only iann- 
porarily represented in the "European wild species. The third 
molars of the male S. cristatm varied, however, coiicorniimitly 
with its canineB, and showed a much larger development of tlielr 
posterior lobe than either 8. scrofa^ var. ferim^ or the iemalea of 
their own species. The rearmost lobe, however, of the posterior 
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moiar varies a good deal m 8. var./m^^^, irrespective of 

sex. 

3. Bearing in mind tbe elasticity of tlie swine type and tlie power 
for changing wbicli tlieir domestication has shown them to pos- 
sess, Dr. Bolleston has less difficnlty in conceiving that the so- 
called S. ifidicus was really a modified 8. cristafus, than that it 
had been evolved from any 8ics (such as 8. leiieomystax) from coun- 
tries further away from Europe than India. 8. cristatus had the 
malar border of tbe lachrymal always marked by tbe relative 
shortness insisted on by Natbusius. It bad not tbe relatively 
wider palate ; but upon this point too much weight bad been 
laid. 

4. A skull of a wild sow from the alluvium, later in date than 
the river-gravel,” near Oxford, combined the short lachrymal 
characteristic of young pigs and of 8. cristatus with the worn- 
down teeth, elongated facial skeleton, and disproportionately small 
size of an old wild {8. scrofa^Nd^v. ferm), Bncli a combination 
of characteristics tended to suggest carefulness as to accepting the 
Torf-Schwein (/S', scrqfa^ var, palusiris) of Biitimeyer as a distinct 
species, or taking even such a point as tbe shortness of the lachry- 
mal as constituting a specific difierenee. 

5. Tbe simplicity of the third molars in tbe very large skull of 

8. MrJmim appears to be of greater value, as "the rugose condition 
might have been expected to be forthcoming in so large, so 'well- 
armed, and so well-fed a 8iis as this from Borneo. 

6. Tiie true 8. verrueoma differs from 8, 'barhaius in having the 
lacluymars malar edges long, relatively to its oi'bital, as well as 
in the peculiarities which its specific name implies. These pecu- 
liarities were reproduced in tbe old Irish G-reyhoimd Big,” figured 
by Eichardson, ^ Domestic Bigs,’ p. 49, ed. Wame. 

7. The often quoted by Dr. Gordon, ^ Medical Times and 
Gassette/ May 2, 1857, p. 429, led, us to suppose that Tmiia 
solium of man infested the domestic pig of India, as it does those 
of other parts of the world. The facility with which the pig lends 
itself to domestication enables us to understand how the many-; 
sided commensalism which now exists between man and that 
animal may have set up in very early times, Indeed the pai% 
ticiilar result of their commensalism which their solidarity m 
regards the alternations of tlie generations of Tmnia solhm repre- 
sents, suggests that their coexistence in time must have been more 
extensive than even the coexistence in space ascribed to them, 
not quite correctly, by Gibbon Decline and Fall/ chap, ix. note 

9, p. 392, Smith’s edition). 

LiKK. jouM. — zooifOeD xnx, 


11 



110 


MR. FRAKCIS .DAT ON' 


On some Irish GaMerosiei. 

By Brais'cis Bat, F.L. 8 ., F.Z, 8 ., &e. 

[Bead November 2, 18'7(>.] 

The iblloMiiig short remarks on some Irish Bticldt 'hacks are 
"based xipoii a small collection of fish which I made in June this 
year whilst with Dr. Dobson at Edgeworthstowii (county of Long* 
ford), Ireland. 

My attention had been drawn to Dr. Sauvage^s interesting rcvi- 
sion of the family G-asterostcidm Nonvelies Arch, dn Mua* 
d^Histoire hlatnrelle,’ 1874), which I had with- mo, a, ml wherein 
he augments the species resident in Europe from seven (as given 
in the ^ Catalogue of Eislies of tlic Britisli Museum ’ in dS59) to 
Beventeen. Dividing the genera into three suhgenera, he at- 
taches considerable prominence to the presence or absence of 
plates along the sides, whilst the character of the pxihic bone is 
deemed of sufficient importance to form a suhgeniiB upon it. I 
wished to test his conclusions by fi*esh specimens 5 and if results 
tend to throw^ doubt upon some of his 'admitted species, it must 
be remembered that my facts have been collected subsequent to 
the publication of the memoir alluded to. 

Ahiiormai variations of form or structure in single specimens, 
of course, are not of the same importance in zoology as ahnormal 
variations or varieties of species due to local iuducucos. The 
first may be accidental, as owu‘ng to injury in the spc'cimeii ; ihc' 
seeoni has some local cause at work, the aci.ion of whidi is wore 
or less apparent in the w'holo of the members of*il]o specic.‘s. lVl,K^u 
such local etfectB can be ascertained, they are ini crest, ing ; wlu.'re 
the cause can be shown, doubly so ; for a local eaime may have n 
wider sigiiiiicatioii than is at first appar<'nt. 

, Some fishes doubtless show a greater proclivity to abnormal (h> 
viations from the original type than others. Thus the Perch ( 'Psrea 
‘flumatilis) is not considered to he subject to any eons idc'raljh^ va^ 
rlation in the normal number of its dorsal spines and rays ; on the,' 
other hand, the contrary is ohservahle in the niajority of the Biwt- 
Indian freshwater A.cauthopterygian.forms, 

Much stress has been laid in ichthyology on the presence or 
absence of ventral fins. Irrespective of the apodal IihIu's, we 
have, amongst the Acanthopterygians in the family Ophioce])ba- 
lidm, the genus Clmnna, separated from Ofikiomfimhis owing to its 
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wanting ventral fins, wliicli, liowever, are but indifferently deve^ 
loped in tlie latter genus. Por tlie same cause, amongst the 
Siluridm, Ailichthys is separated from Ailia. In the Cyprinodon- 
tidsD Tdlia is a Gjjprimdon deficient in veiitrals. In the Cypri- 
nidse, subfamily Cobitidina, Apua is closely allied to Acantliopli- 
thalmus^ but has no ventrais ; whilst one of the chief differences 
between the Clupeoid Opistliopterus and Fellona is that the former 
is without ventrais, whilst the latter has only small ones'^h 

Amongst a number of Sticklebacks (Gasterosteidse) obtained 
ill Ireland were two very distinct species. The one w^as bright 
pink on the chest and along tlie under surface of the body ; whilst 
the second or more elongated form was of a dull cohalt-blue on 
the head and chest f* The pink ones liad three or four serrated 
dorsal spines ; the blue ones from two to nine smooth spines, and 
were either without or with small ventral fins. 

Had I merely captured specimens of this little species (desti- 
tute of ventral fins), 1 might have been induced to believe that I 
had discovered a novel subgenus of Gasterosieiis, But as speci- 
mens came to light demonstrating that the ventral spine might be 
present, and this not due to age or sex, the fact became obvious 
that the presence or absence of this fin in Gasterosteiis is insuffi- 
cient even to characterize a species. And when one considers 
that the comparative length of the ventral spine to the pubic plate 
is still looked upon by som-e ichthyologists as a good diagnostic 
signification of a species, one is tempted to question the correct- 
ness of mich a proposition. 

Before entering upon the description of the fishes obtained, it 

^ EespccUiig the mailue tift.eoii-spiiied Stickleback, Couch rciuarka of the 
dfivelopmont as followa: — ‘ At tbc precise time of quitthig the ogg the young 
wore placed under a maguillcr of modcra.te power, when it was observed that 
.... tljo belly was protuberant, and in some the ovum was still visibly attached 
to fcho body, and, as the point of union was diaphanous, globules could be seen 
that had passed from the egg to the intestine, No ventral iins could be per- 
ceived, whicii is less a matter of surprise that it has been observed in other in- 
stances ; those organs arc the last that go through the process of development 
(Fisli. British Islands, voL i, p. 183). 

t Newman observes, ‘The Fishes of ScandsnaTia,* that the G punpiiim, or 

sma sprigg” of Sweden, during the breeding-season, is coloxn-ed x’ed about 
the lower jaw, cheeks, gill-cover, and base of the pectoral. Those I Obtained 
in Ireland were breeding, and of a colour as described above. 

n* 
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may not be amiss to point out that the Acantliopteryglaiij or spi]}}- 
raycd^ fishes appear to be most iiuinerouH in the ocean (firoyiip^ 
upon their articukted-i'ayed neighbours the Cliif){dthe &c.); but 
as we examine waters more inland, the Salmonidte or ('ypriiiidm 
usurp their place, these latter not being possessed of spinatc, but 
merely articulated rays, A maritime rcsidenee appears most 
adapted for the Acaiithopterygian or spiny-rayed fish.es ; a friisli- 
water inland one to the Malacopterj^-gian, or spineless forms. Tlio 
family Gasterosteidm, however, ai'e found in both localities, and, 
being so, are well worthy of particular attention. 

M, Blanchard observes of the Grasterosteidm, that it is in the 
vicinity of the coast that we find the species in which the arma- 
ture is most largely developed, whilst those having the free por- 
tion of the tail unarmed are met witli at tlie greatest distance 
inland. 

The single known marine species G, has alioiit fifteen 

dorsal spines, whilst laterally the body is covered with 'plate-like 
scales* 111 the inland forms we do not find such a numerous de- 
velopment of the dorsal spines. The G. jmngiims to which. I 
shall have to allude, is possessed of the most (or nine) spines ; 
but these may be materially reduced in number, as to four, or even 
to two ; whilst its ventral spine may bo entirely wanting, owing 
to a non- development of the pubic plate. 

Amongst the fishes w'hicli I obtained wmre the following r— 

Gasterosteus PVKQmvs, Linna^tfs, VarreU, Gimthef, Couch, if c\ 

Length of head 3} to 4.], of caudal 5| to T\ ; height of body 5.i to 
in the total length. Byca, diameter 3] tod in the ieiigtii of head, 
one diameter from the cud of snout, mnl also apart. The imixilia 
extends posteriorly to below the front edge of the eye. Fim, first inglit 
tloraal spines of varying length, but low, being nhont half the height 
of the rays, all smooth, the last being invariably the longest; eandsil 
slightly lobed. Ventrals entirely absent in eleven out of tliirtcam 
specimens, whilst tlie pubic plate was also deficient. 

Out of 13 specimens varying from 1*4 inch to 2'1 inches in 
length were the followu’ng : — 


2 specimens, each 1*7 

inch long 

9 specimens, from 1*4 
to 1*9 inch long ... 


} D. 9/9, P. 10, V. 1. A. 1/9, C. 12. 

I D. 8-9/9-10, P.10,V.0,A. 1/9-10, 0. 12. 
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1 specimen 21 indies 

W 

1 specimen 1-G iiicii 
long 


} D. 4/10, P. 10, V. 0, A. 1/9, C. 12. 
J D. 2/9, P. 10, V. 0, A. 1/9, C. 12. 


In the specimen witli only two dorsal spines' the seventh and 
ninth were visible, the remainder not appearing above the inte- 
gument. 


In examining the specimens wherein ventral spines existed, 
they, as a rule, were not one half the length of the pubic plate ; in 
one specimen the spine on one side of the body was one third 
shorter than its fellow on the opposite. In those wherein no 
ventral spines existed, the pubic plate was also absent, and, as a 
natural result, the spines which arise from it were likewise 
deficient. 

Earth er extended investigations are necessary to solve the ques« 
tion, whether these fishes which are resident far inland are subject 
to an arrest of development in their ventral spines and pubic 
bones, or whether those which live nearest the coast have, as a 
consequence, an increased development of ofl'ensive or defensive 
armature. 


3}iagra,ms of Stickleback and rentral plates, 




Fig, A, abnormal example of Gasterosieiis pmgitms ; B, ventral spines &c. of 
specimen of 9. acukatus ; 0 , ventral spines &c. of second specimen of (r. amkatus, 

G. ACULBATUSj Limimus^ Yarrell^ Gunther, Couch, 

D. 3-4/II-12, P. 10, V. 1/1, A. 1/8-9, C. 12. 

Without entering into any detailed description of the fish of 
this species or its synonymy, I will merely advert to such varieties 
as w" ere captured. Out of upwards of two hundred specimens, none 
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were deficient of any portion of the pnhie arcli ; but i.ho tri- 
angular pubic plate diflerecl both in ity foriu and TIio 

beight of the dorsal spines was subject to great, variation, and 
the comparative length of the ventral spine to tlie pubic plate 
was inconstant, these variations not being due to the size ol 
the specimens (see figs. B and 0). 

The lateral scale-like plates were either three long ones articu- 
lating with the ventral plate, or else a fourth and even a fifth 
were also present*— this being an advance towards tbe variety 
iracJmms^ wherein these plates are found along tlie whole Icngtli 
of the body of tlio fisb. 

Those with three dorsal spines had the first two from Ig' to 2, 
2§, and 3 times in the height of the body ; those -with four s|')ines 
had the second 2 to 2:J- and 2-i- in the height of the body. Tins 
species appears to be subject to various deviations from tfie type, 
seen in the greater or less amount of scaly plates along thc5 sides, 
and ill the difference observed as to tbe comparative length of the 
ventral spine to that of the pubic plate. Desirous, liowevcu', of 
testing these questions, I examined numerous specimens of this 
fish captured at the same place; and they give the following 
results 


As an average, specimens 

2^4i inches long, ventral spine from | to f length of pubic plai.(\ 


2-1 „ 
2*0 „ 
I’b inch 


If wo turn to the definition of this species, we find ilit^ vein 
tral spine given as nearly or quite as long as tlics pubic plate. 

Tliere V'ere other variations liliowiso pereeptihlo in tlH‘H<'‘. .Irish 
Bpccimoiis : in some the veni.ral spine was Borrated on boili mkw, i!i. 


others only externally i the dorsal spines were likewise imicli less 


serrated in some than in others. But to me all appear to bt‘ va- 
rieties of one species ; and if such can bo discovered in so iimiind 


,aji extent of country, one cannot but surmise that a searcli through 
an extended area might be productive of greater residta, and occa- 
sion the suppression of several, at present, recognized s|;)tunes. 
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Descriptions of two new* Lepidopterous Insects from Malacca. 

By Arthije Gr. Butleb, F.L.S.j E.Z.S, 

[Read November 2, 1876.] 

The British Museum has recently been presented, by Captain 
Stackhouse Pinwili, with a fine collection of Lepidoptera from 
Malacca and Penang, a complete list of which I hope shortly to 
have the pleasure of laying before the Society for publication ; in 
the meanwhile I am anxious to secure to the l!lational Collection 
the types of two of the finest novelties, and therefore hasten to 
describe and name them. 

Thaumantis pseubalirts, n. sp. 

iS differs from T. aliris (5* (Borneo) in having the band of primaries 
half the width, not notched, yellower, and terminating upon the outer 
instead of the inner margin; the basal area of all the wings and 
the body distinctly ferruginous ; belotv, the area beyond the band of 
primaries is uniformly ferruginous, like the outer border, not striated ; 
outer border paler externally, shortened by the obliquity of the trans- 
verse band ; basal spots ferruginous instead of reddish brown and 
black ; the irregular band of secondaries paler and much more con- 
stricted in the centi-e ; the external and diseai areas altogether paler 
and more uniform in tint, the ocelli very much smaller and paler ; 
the spots between the ocelli and the yellow submarginal spots obso- 
lete ; expanse of wings 4 inches 7 lines. 

J Malacca {Pinwi>U). 

Professor Westwood seems to have noted this species as the 
male of his T, aUris (Trans. Enfc. Soc. n. s. voL iii. p. 176, 1856- 
1858); but as he figures the female of the Bornean species from 
an example in his own possession, the latter must be considered 
his type. 

Ambsia pexifascia, n. sp. 

2 * Primaries rich purplish chocolate ; external two fifths covered by a 
broad, externally deeply dentate- digitate, snow-white band, inter- 
rupted by the black iiervures, the jjortion filling the end of the dis- 
coidal cell divided longitudinally' so as to form two large spots; 
secondaries almost exactly as in A, euplmoides, but the anal angle 
deep greenish grey ; body deep purplish chocolate, the last three seg- 
ments of the abdomen green ; palpi, tegulm, and thorax clotted with 
lilacine ; primaries below as above, excepting that there are a basal 
white spot, two costal, two subcostal, two discoidal, and two interne - 
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Hie^lian l)lue-c(lged white spots; secoiularies below lunirly as iu J. 
miplmoidcSf but the anal angle grey; body below brown, with lateral 
blue-edged white spots : expanse of wings 3 inches 1 1 lines. 

5 Malacca, 


Oil new Species of the G-enus Idtiptyclda, with a ta!)ulitt* view of 
those hitherto recorded. B}-' AirniUE 0-. Bitoee, If.L.S., 
Ac. 

[Read Novoinbcr 2, 1876. j 


(Platk XIL) 

"WiiEE I first began to study this group of Euttcrffies, only seventy- 
one species "were catalogued; several of tliese, however^ upon 
careful examiiiatioib proved not to be congeneric. My mono- 
graph of Mufii/ctJda^ read before the Zoological Society in ISGCh 
added sixty new species ; and a supplesnciitary paper which ap-* 
peared in the following year added ten more. 

Since the appearance of my memoir on the geniiSy the number 
of species has gradually increased to 170 ; it is therefore only 
natural that the determination of the novelties which still cc>ii- 
tiiine to arrive from all parts of Tropical America, should have 
become a laborious operation. Whilst adding to this trouble by 
nmhing Imown to science several interesting specie's from the 
collections of Br. Staudinger and Mr. Osbert ISalvin, T p.ro|)ose to 
counteract it in a great measure by grouping the alliisl foririB 
together and presenting them in a tabular form for tlui sake of 
easy reference. 


Geiam BurTTonrA, Jlnhier. 


1 specific naiuc. 

Anther, 

'Where ngurfjd, er (il' not; 
where firat described. 

Typical locniil icb, 

Ocirrhoe 

Fabriciiis . . 

B. odrrhod group. 

Sulzer, Gcsch. Ins. pL JZAigts- 

Central Amer. 

Lydia 

Cramer .... 

3, 4 (P. hesione) 

Pap. Exot. ii. pL 148, tigs. C, I) 

Surinam. 

Calpumia , . . . i 

Felder...... 

(1779). 

Ecise Nov. hi. p. 484 (I8(>7) . . 

Cayemie. 

Metaleiica .... 

Boisduval .. 

Lep. Guat.p. 63 (1870) 

(•swatcmiala, i 

Laaguida .... 

Butler. . . . . . 

kr% Distant. 

Ann. & Mag. Nat. Hist. viii. 

Bogota. 



^j>.J82jl87J,). 
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Specific name. 

Auilioi*. 

1 

Molliiia 

Hiibner .... 

E, mollina group. 

Sml. exot, Sclim. Zutr. figs. 105, 

Amazons. 

Ililara 1 

Felder 

106 (1806). 

Reise Nov. iii. p. 485 (1867). 

Bogota. 

Mollis / 

Staiidinger . . 

Zool.-botan. Ges. Wien. p. 105 

Chiriqui. 

Iiisolata 

Butler and 

(1876.). 

Cist. Ent. i. p. 9.9 

Costa Rica. 

Westwoodii . . 

Druce 

Butler 

Proc. Zool. Soc. pL 12, fig. 3 

Honduras. 


Butler 

(1867). 

Lep. Exot. pi. iv. fig. 6 (1869). 
P. Z. S. pi. 39, fig. 22 (1866) . . 

Ecuador. 

Euvo 

Butler 

Cuenca. 

Eetna ... , . 

Butler 

Eot. Mo. Mag. vi. pi. i. fig. 1 
(1870). 

Lep. Exot. pi. iv. fig. 5 (18G.9). 

San Geroninio. 

Binocula 

Butler. ..... 

Cayenne. 

Macroplithalma 

Staiidinger . . 

Zool-botan. Ges. Wien, p. 106 

Chiriqui. 

Francisca .... 

Butler 

0875). 

Lep. Exot. pi. xviii. fig. 4 (18/0) 

Ecuador. 

Satiinms 

Butler 

E. saturnus group. 

P. Z. S.pl.39.fig.l9(lS66) .. 

Venezuela. 

Vesta 

Butler 

P.Z.S.pl.39,fig.20(186()) .. 

Venezuela and 

Furina 

Hewitson . . 

Exot. Butt. iii. pi. 44, fig.4(1862) 

Bogota. 

Nossis 

Hewitson . , 

=Jaresiay Butl. 

E. nossis group. 

Exot. Butt. iii. pL 49j fig. 1 

Tapajos. 

Quito. 

Albofasciata . . 

Hewitson . . 

(1862). 

Butler, Lep. Exot. pi. 18, fig. 7 
(1870). 

E. pronopMla group* 
P.Z.S.pl. 12, fig. 20(1867) .. 

Ecuador, 

Fronoptiila .... 

Butler 

Capromiier, . 

Rio Janeiro. 

Abrctia 

Ann. Soc. Ent. Belg. xvii. pi. 1, 
fig. 6 (1874). 

Valeni^a. 

Asliim 

Hewitson » . 

E. lit ur at a group. 

Butler, Lep. Exot. pi. 18, fig. 6 

Ecuador. 

Litiirata 

Butler. 

(1870). 

P.Z.S.pl. 12, fig. 18 (1867) .. 

^ 

Vesper ...... 

Butler. , . . . . 

P.Z.S.pl. 12, fig. 19 (1867) .. 

2 

Armilia 

Butler. ..... 

P.Z.S.pl 12, fig. 21 (1867) 

Minas Geraes. 

Ocypcte 

Terentia 

Fabricius . . 

E. ocypete group. 

Gen. Ins. Mant. p. 260 (1776). . 

Surinam, 

Felder 

Reise Nov, iii. p. 483 (1867) . . 

Cayenne. 

Labe 

Butler 

Ent, Mo. Mag. 6, pi i. fig. 2 

Veragua and 

Helie 

Cramer , . . . 

(1870). 

Pap. Exot. iii, pi. 194, figs, F, G 

Guatemala. 

Surinam. 



(1872). 
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Specific lanmci. 

Autlior. 

Wlierc figured, or (If not, figured) 
where first deseribed. 

'.rypical locality. 

Myucca ...... 

Cramer .... 

Pup. ii.Kot. iii. pi. fig. e 

0782). 

Surinam. 

Palladia ...... 

Butler, ..... 

P.Z.S.i)l.a‘),fig.21(l8(lfi) .. 

Tapujos. 

Terrestris .... 

Cutler 

p.z. s.pl.sy.tig. 1 (i8«)) .. 

Ihira, 

Penelope .... 

Fabricius . . 

{clarisifa) Cramer, Pap. E.yot. iv. 
pi. figs. D, E (1782). 

Siirimiin. 

Themis ...... 

Butler 

P. Z. S. pi. 12, fig. 1.‘! (18(17)= 
? E. similis'". 

Guatemala, 

IJsitata .... . . 

Butler. 

P.Z. S.pl.39,fig. 2f]8f,fi).. .. 

Venezuela. 

Uiidina ...... 

Butler. ..... 

(siinilis part) P. Z. S. pi. 12, fig. 
13 (18(17). 

Nicaragua, 

Pieria 

Butler, ..... 

P. Z. S, pi. 3!), fig. 3 (18(1(1). . . . 

Iloiuluras* 

Aiistcra 

Butler 

P.Z. S.pl.39, tig. 4 (18(1(1).... 
P. Z. S. pi. 40, fig. 3 (18(1(1). . . . 

Bogota. 

Bivergciis .... 

Butler. ..... 

liio Negro. 

Etirytus 

Fabricius . . 

Syst. Ent. p, 4^7 (1775) 

Uuitiul States. 

Periplias 

Godart .... 

Enc. Metli. ix. pp. 4(15 and 495 
(1819). 

Brazil. 

Lethe ........ 

Butler. ..... 

P.Z. S. pi. 12,', fig. 1(18(17) .. 

Venezuela. 

Argante — , . 

Cramer .... 

Pap. Exot. iv. pi. 264, figs. 0, D 
(17H1). 

Surbam. 

Erigone ...... 

Butler 

P, Z.S.pl.39,fig,6(18()6) .. 

St. Paulo. 

Argyrospila . . 

Butler. . , . * . 

P. Z. S. pi. 11, fig. 12(1867).. 

Ega. ^ 

Grantor ...... 

Fabricius , . 

Ent. Syst. ill. p. 168(1793)1 .. 


Oenus 

Butler 

P. Z. S. pi. 11, fig. 8 (1867) .. 

Amazons. 

Eriplude ...... 

Butler 

P. Z. S. pi. 39, fig. 6 (186(1) ,. 

Fernauibiico. 

Blectra 

Butler 

P. Z. S. pi. 39, tig. 7 (18(16) . . 

Bahia, 

Variabilis . . . , 

Butler 

P.Z.S. pi. 39, fig. 8(186(1) .. 

Periuimluieo, 

Disaffecta ' , . . . 

Butler and 
Druce. 

P. Z. S. p. 336 (1874) 

Costa llica. 

Angiilaris .... 

Butler 

lb Z. S. pi. 12, fig. B {18()7) 

Minas Geraes. 

Straniinca .... 

Butler. ..... 

r. Z. S.pl. 12,fig, .9(18()7) .. 

M'imis CilcKies. 

Affinis. 

Butler. ..... 

F. Z. S. pi. 39, fig. f) (IHfid) .. 

Fen iamb ueo. 

Vestigiata .... 

Butler 

^ F. Z. S, pL 12, fig. 17 (mj ) . * 

Mimw Genies, 

Ochracea .... 

Butler. ..... 

F.Z. S.pL 11,, fig. 5 (IBB/)' .. 

,E. renata group. 

Brazil, 

Ecnata .... 1 

Cramer .... 

Pap, Exot. iv. pL 32fi, fig. A 
(1782). 

Surinam, 

Ccimis ....J 

Godart .... 

Emu Moth. ix. pp* 463 & 48!l 
(1819). 

Brazil. 

Fhronius .... 

Godart .... 

Enc. Moth. ix. pp, 436 & 496 
(1819). 

Brazil 1 

Pmon 

Godart .... 

Enc. M4th» ix. pp. 464 & 498 
(1819). 1 

1 

Brazil 


* Mr. Salvm tolls me that, E. mmiUs is distinct ; but I liavo not had a,n oppoi-t nail j' ■ 
,of comparing the two types. i 

t Donoyan’s figures are not iriusl worthy’; and therefore I do not quot<j them. | 
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Marmorata. . . . 

Butler ...... 

Grimon ...... 

Godart .... 

Ambigua .... 

Butler 

Modesta ...... 

Butler 

Hiibneri 

Butler 

Galesus 

Godart .... 

Melobosis .... 

Capronnier, . 

Camerta 

Cramer .... 

Umbrosa .... 

Butler 

Undulata .... 

Butler. ..... 

Atalanta . . . . ) 

Butler 

FjOIji.v 1 

Felder 

Hermes .... 1 

Fabricius . . 

Sosybius .... 

Fabricius . . 

Maimoune . . . , 

Butler. ..... 

Pimpla 

Felder, . . , . . 



Binalinea , . . . 

Butler. ..... 

Poltys 

Prittwitz. , . . 

Acmenis 

n iibuer .... 

Zeredatlia .... 

Butler 

Eous 

Butler 

Epinepbele .... 

Felder 

Jovita. ..... . . 

Felder. ..... 

Pharos 

Godart .... 

Rubricata .... 

Edwards. , . . 

Pharelia 

Butler 


E. grimon group. 

P. Z, S. pi. 40, %, 1 (1866) . . 

Enc. Metb. ix. pp. 464 & 490 
(1819). 

E. ambigiia group. 
P.Z.S.pL39,%.10(1866) .. 
P.Z.S. pi. 12,%. 12(1867) 
P.Z.S.pl,39,fig.ll(1866) .. 

E, hermes group. 

Enc. M4th. ix. pp. 465 & 496 
(1819). 

Ann. Soc, Ent. Belg. xvii. pi. i. 
fig. 5 (1874). 

Pap. Exot. iy. pi. 293, fig. F 

( 1872 ). 

Lep. Exot. pi. xviii. fig. 8 i 
(1870). : 

P. Z. S. pi. 39, fig. 13 (1866).. 
P. Z. S. pi. 39, fig. 12 (1866 ) . . 
"Wien, ent, Mon. vi. p, 177 
(1862). 

Ent, Syst iii. p. 158 (1793). . . . 
Ent. Sj'st. iii. p. 219 (1793). . . . 
Ent. Mo, Mag. 6, pi 1, fig. 4 
( 1870 ). 

Wien. ent. Monatselir, vi. p. 177 
(1862). 

P.Z.S.pL 39, fig. 14(1866) .. 

Stett. Ent. Zeit. p. 311 (1865). 
Zutr. figs. 233, 234 (1806) .... 
Lep. Exot. pi. iv. fig. 3 (1869) . . 
P.Z,S.pl39,fig.l5(I86f)) 

E, phares group, 

Ecise der Nov. Lep. iii. p, 476 
(1867). 

Eeise der Nov. Lep. iii* p. 477 
(1867). 

Encyc. M4th. ix. pp. 464 & 491 
(1819). 

Trans. Amer, Ent.^Soe. (1871). 
P. Z. S. pl. 39, fig. 16 (1866).. 
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Typical localities 


Rio Janeiro and 
Eio Grande. 
Brazil. 


Eio Janeiro. 
Para. 

Para. 


Brazil. 

Cliapeo d^UvasJ 

Surinam. 

Ecuador. 

Para, 

Venezuela. 

Rio Negro. 

Brazil 

Pebas. 

Rio Negro and 
New Granada. 
Kerguelen and 
Pernambuco. 
Corcovado. 
Baltimore. 

Rio. 

Para. 


Mexico. 

Bogota. 

Brazil. 

Texas. 

Eio Janeiro. 
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Mil, A. <L IIITTLKE OX 


Bpeeific 

AuMior, 

Gulajire ...... 

Butler 

llarnKHiift .... 

Butler .... 

Yphthiina .... 

Eclder .... 



Nebiilosa .... 

Butler .... 

Oreba 

Butler 

Cibsciira 

Butler .... 



Godart .... 

Squamistriga . , 

Felder .... 

llustica 

Butler — 

Polyphemus . , 

Butler , . . . 

Miiseosfi 

Butler .... 

Quantius .... 

Godart . . . 

Stelligcra . . , . 

Butler . . . . 

Autonoe 

Cramer .... 

Zelm 

Butler .... 

Bjibina 

Felder. . . , . . 

Batyrina . . . . ) 

Bales ...... 

Gigas ...... 1 

Butler . . . . 

Ties.sa 

llewitsoB . . 

Libye 1 

Linmens . , . . 

1 Libyoidea ■ , . j 

Butler .... 

Saiiiidersii — 

Butler . . , . 

Mima 

Butler . . . . 

Enmata 

Butler . . . . 

Pacarua ...... 

Godart . . . . 

■ „ . , 

.. ^ . 


Wlion> or (if HOl, (mnirinl) L . 


E, Imrtmmla ^roiip. 

Mnt. Mo. Ma^^ vi. pi. 1, fig. M Panama. 

(1870J. 

i>.z, KS.pi.a}),%. i 7 (:is(;f)).. Qnito. 

Reise dev Nov. Lep. iii. p. 415 1 Ibihia. 

(1857). 

P. Z. S. pi, :jf), %. 18(1856) . . Venezuela. 

P, 7u S. pi, I2» %. 2 (1867). . . . Veueziieia. 

EiJt. Mo, Mug, vi. pi. 1, lig. 7 ? 

( 1870 ). 

is. necyn group. 

P. Z. B. pL 11, %. .9 (1867) .. Bolivia. 

Eiie. Aldth. h. pp. 466 51.1 Brazil. 

(1819) = vastata, MntL 
Zabdi, Biitler, Lep. Exot. pi, iv. Mexieo. 

lig. 7 (1869), 

Cat. Bat. pL 1,1%. 4 (1868) ,, Bolivia. 

P. Z ^ p. 488, pL 12, fig. 5 Bogota. 

(186/). 

quantius group, 

Eut. Mo. Mag. 6, pi I, fig. 6 Bnizil 

(18/6). 

Enc. Moth. ix. pp. 466 & 51 i Brazil. 

(1819), 

Trans. Ent. Soe. p. 424 (1874) , Minas Geracs. 

Fj, Uhije group. 

BininauL 

(1//9). 

Lep. Exot. pi iii. fig. 3 (1869) . Pebius. 
Hcisc^dev Nov. Lc*p. iii ' p. 488 Oa|oimc. 

Ent. Mo. Mag. 1, p. 179 (1865) . Giiateiiiala, 


P. Z. B. pi 40, fig, 7 (1866) . 
Butler, Lep. Exoi pi. 18, fig. 
(1870). ' ^ 
Byst, Nat.ii. p. 772(1/66) ... 

P.Z. B.pl il fig. 13 (1867) . 

iS. pacarm group, 

P.Z. S.pl 40,%. 17(1866) . 


P.Z. B.pl 12, fig. 7 (1867) 

P. Z. S. pi 12,fi|.M (ls67). 

Enc. M6tli. ix. pp, 465 & 4ih 

(181.9). 


♦ Mxjxif'o. 

4 Ktnuidor. 

■ Wcist 

* I'ndiii) hkm^ 

• Nicaragtta. 


Ega, Fewiftttn 
buco. 

* Tapajos. 

5 Brawl 
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Specifie name. 

Author, 

Where figured, or (if not figured) 
where first described. 

Typical localities. 

Pecnliaris . - . . 

Butler .... 

Trans. Ent. Soc. p. 424 (1874) . 

Minas Geraes. 

Insignis ...... 

Bwtler .... 

P. Z. S. pi. 40, fig. 12 (ISfifi) . . 

f 

Eriehtlio 

Biitler 

P. Z. S. pi. 40, fig. 15 (1866) . . 

E. lea. group. 

Pernambuco, 

Rio,Ega,Para. 

Lea 

Cramer .... 

Pap. E.xot, ii. pi, 151, figs. C, D 
(177.0). 

Surinam. 

Jiinia 

Cramer .... 

Pap. Exot. iv. pi. 292, figs. D, E 
{ 17 B 2 ). 

Surinam. 

Philippa 

Butler .... 

P.Z. S.pl. ID fig. 3 (1867) . . 

Eca. ' 

Angelica 

Butler .... 

Trans. Ent Soc. p. 424 (1874). . 

E, gera group. 

Rio. 

Batesii ...... 

Butler .... 

P. Z. S. p. 493, pL 40, fig, 16 
(1866). 

Tapajos. 

Tricolor 

Hewitson . . 

Gen. Diurn. Lep. pi. 65, fig. 3 
(1851). 

Amazons. 

Fulgora ...... 

Butler .... 

Lep. Exot. pi. iii. fig. 4 (1869) . 

Pehas. 

Nortia. 

Hewitson . . 

Exot. Butt. iiL pi. 44, fig. 2 
(1861). 

Amazons. 

Gera 

Hewitson . . 

Gen. Diurn, Lep. pi. 63, fig. 4 
(ISfilh 

Tapajos. 

Metagera . . . . 

Butler .... 

P. Z. S. pi. 11, fig. 4 (1867) .. 

Upper Amazons. 

Iliciiialis ...... 

Butler .... 

P.Z. S.pl. 12, fig. 4 (1867) .. 

E, eluena group. 

Amazons. 

Ciiicna ...... 

Drurv. . . . . . 

IIL Exot. Ent. iii, pL 7? figs. 5, 6 
(1782). 

E, dor is group. 

Brazil 

Doris 

Cramer .... 

Pap, Exot. i. pi. 8, figs, B, C 
(1779). 

Surinam. 

Glaueina, , . . . . 

Bates 

Ent. Mo. Mag. i.p. 202 (1865) 

Guatemala. 

^Egrota 

Butler 

P.Z. S.pLll, fig. 2 (1867)..;. 

Para. 

Piiata ........ 

Butler . , . . 

P.Z.S. pi. 40, fig. 3 (1866) ,. 

Ega. 

Brixiola .... I 

Butler . . . . 

P.Z.S. pi. 40, fig. 9 (1866} .. 

Para. 

Brixius - . • • 1 

Goclart , . . . 

Enc. Meth, ix. pp. 464 & 490 
(1819). 

Brazil. 

Coelestis 

Butler . . . . 

P. Z. S. pi 40, fig, 5 (1866) . . 

Ega. 

Mare ........ 

Butler . . . . 

Lep. Exot. pL iii. fig. 6 (1869) . 

Para. 

Oicrulea 

Butler . . . . 

Lep. Exot. pL iii. figs. 1, 2 (1869) 

Maranham.' 

Cyanites 

Butler . . . . 

Aim. & Mag. Nat. His", viii. 
p. 282(1871). 

Brazil. 

Ziza 

Butler . . . . 

Lep, Exot. pi. iv. fig. I (1 869) . 

Pel) as. 

Urania 

Butler , . . . 

P. Z. S. pL 40, fig. 6 (1866) . , 

1 Cameta. 

Ccelica ...... 

1 Hewitson . . 
1 

1 Butler, Lep. Exot. pi. xviii. fig. 2 
1 (1870). 

) Ecuador, 

Lobelia ...... 

i 

, 1 Butler 

i 

i Lep. Exot. pi. xviii. fig. 5 
i (1870). 

-| Ecuador. 
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MU. A. 0. liUTLER OK 


Sp0ci0c navno. 

Aullsor. 

1 

Wl\<u’C (igiired, or (if uot figured) 

j 

loealilies.j 

■wiiore first dc.scribed. 



E, mo'pius group. 


Majpius 

Go dart 

Enc. Moth, ix, pp. 404 & 4 1)0 
(1819). 

Guiana. 

Picea ........ 

Butler ...» 

P. Z. S. pi. 12, fig. fi (l.sfi7) . . 

Ega. 



E, doxes group. 


J unoiiia ...... 

Butler .... 

P.Z. S. pi. 11, fig. 11(1807).. 

Tapajos. 

Gemnuila .... 

Butler .... 

P.Z.S.pl. Il,fig.7(18d7} .. 

Rio Janeiro. 

Boxes ........ 

Godart .... 

Euc. Moth. ix. pp. 465 & 493 

Brazil. 



(181.0). 


Erycina ...... 

Butler .... 

P.Z. S. pi. ll, fig. 6 (1867) .. 

Brazil 

Latia ........ 

Butler .... 

P. Z. S. pi. 40, fig. 14 (1866) . . 

Bahia. 



E. arnm group. 


' Anisea 1 

Fabricius . . 

Cramer, Pap. Exot. iv. ill. 292, 

Surinam. 

r 


figs. F,G (1782)=: E. ehm.. 


Sericeella . . J 

Bates 

Eut. Mo. Mag. i. p. 202 (1865) 

Guatemala, 

Byses 

Godart .... 

Enc. Mdtb. ix. pp. 466 & 496 

Brazil. 


(ISIS). 


Cliloris ...... 

Cramer .... 

Pap. Exot. iv. pi. 293, figs, xl, B Surinam. 



(1782). 


Ilerse 

Cramer .... 

Pap. Exot. i. pL 10, figs. 0, 1) 

Surinam, 



(1779). 


Callicliloris. . . . 

Butler .... 

P. Z. S. pi. 40, fig. 10 (1866) , . 

Ega. 

Hewit.sooii . . . . 

Butler .... 

P. Z. S. pi. 40, fig. 4 (1866) . . 

Pam. 

Agatha 

Butler .... 

P. Z. S. pi. 40, fig. 8{l8G(i) 

Pam. 1 

Tolumuia . . . . 

Cramer .... 

Pap. Exot. ii. pi. 130, figs. F, G 

Suriiiaiii. i 



(1779). 

j 

Aysiya 

Butler . . 

F. Z. 8. pi. 40, fig. 11 (1866).. 

Ta|)aj(Ks. 1 

Iris 

Felder ■ • . . 

Boise der Nov. Lep, iii, p. 483 

Bogota, ! 



(1867), 

1 



Ih dorinunm group. 

1 

CosmopWki . . 

Hiilmcr . . . . 

Ziitragc, figs, 255, 256 (1806). . 

Bahia. 

Pagyria 

Godart ' . . . . 

Butler, 1'. Z. S. pi. 11, fig. 1 

Brazil. ! 


(lBfi7). , 

1 

Itoiiis 

Ilewitsoii . . 

Exot, Butt, in.pl.44, fig. 3(1862 
Lep. E.xot. pi. lii, fig. 5 (1869) 

PaiIl 

Qfiadrina . . . . 

^ Butler .... 

Maranham. 1 

Clorimena . . . 

. Stoll ...... 

Pap. Exot, pL 13, figs, 2, 2 

Surinam. ! 



(1791). 

j 

Salvini ...... 

. Butler — 

P.Z, S. pi. 40, fig. 13(1866). 

Ihwiamiu 



E, phocion group. 


Phocion ...... 

, Fabricius . . 

Ent. Syst, iii. p. 218, n. 68r 

United 'States. 



(1793). 


Pyracmon . , . , 

. Butler . . . . 

P. Z. S, pi. 11, fig. 10 (1867).. 

Mexico. 

Cornelius . . . , 

. Fabricius 

Hiibuer, Zutrage,figa. 7,8(I806j 




as E. gemma. 

Costa iliea, | 

Argentelk . . . , 

, Butler aud 

Gist. Eut. i, p. 98 


1 Druce. 
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Specific name. 

Author. 

Where figured, or (if not figured) 
whei'e first described. 

Typical localities. 

Ithama 

Butler 

Lep, Exot. pL iv. fig, 4 (1869) . 

Undetermined species'^. 

Central 

America. 

Lupita 

Reakirt .... 

Proc. Acad. Phil. p. 331 (1866) 

Mexico. 

Alcinoe 

Felder .... 

Reise der Nov. Lep. iii. p. 477 
(18G7). 

Bogota, Vene- 
zuela. 

Svlvina 

Felder .... 

Reise der Nov. Lep. iii. p. 478 
(1867). 

Bahia. 

Numeria 

Felder .... 

Reise der Nov. Lep. iii. p. 478 
(1867). 

Bahia. 

Numilia 

Felder , . . . 

Reise der Nov. Lep. iii. p. 478 
(1867). 

Bogota. 

Pompilia 

Felder .... 

Reise der Nov. Lep. iii. p. 479 

(1867). , 

Bogota, Mexico. 

Peloria 

Felder .... 

Reise der Nov. Lep. iii. p. 479 
(1867). 

Venezuela. 

Manasses .... 

Felder .... 

Reise der Nov. Lep. iii. p. 479 
(1867). 

Bahia^. 


Descriptions of new Bpecies, 

Euptychia anacleta, n. sp. PL XIL fig. 4. 

Wings semitransparent, pale brown, becoming more opaque towards tlie 
outer margin, with two parallel regular central dusky bands ; an ill- 
defined (liseal nebula; one ill-defined dusky subapical blind ocellus in 
primaries and five increasing blind ocelli in secondaries, the fifth 
iargestj better-defined, and blackish ; primaries with a dusky submar- 
ginal diffused band, secondaries with two undulated submarginal lines, 
distinctly separate towards anal angle, but coalescing towards apex ; 
abdominal area of female whitish: body grey, head browm: wings 
below very pale grey» nearly white, crossed by three bands, the two 
nearest to the base red-brown, the third broader, red-brown on secon- 
daries, more or less ocbreous on primaries (entirely so in the male) ; 
two irregularly undulated submarginal blackish lines, terminating at 
anal angle of secondaries in two irregular orange liturm ; primaries 
with a large subapical black ocellus, with blue pupil and testa- 
ceous iris ; below it two small ill-defined ocelli ; a large diffused discal 
ocbreous patch ; subapical area dusky; a grey marginal line ; secon- 
daries with five ocelli, the fifth large, the first, second, and fifth black, 
with blue pupils and stramineous hides, the third and fourth dusky, 
w ith silvery pupils and pale testaceous irides ; a dusky nebula round 
the ocelli : body below whitish : expanse of wings cf 1 inch 4 lines, 
5 1 inch b lines. 

^ The species described by Eelder, and here enumerated, will remain unknown 
to science until either proper descriptions are published, or tlie types can be ex- 
Miiined. 
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m,. A. (I. liXTTLEil ON 


c? VAilmini (Ribhe) ; J Bogota (iVo/cto). Hr, (). Sta\»!iiigei\ 

Allicsd to E. paiknUa, 

E, UEBANA, IL S|K FI. XIL /• 

Wings above olive-brown, basal area and outer bonier of primarit^-i rutber 
darker^ an undulated submargiiial line and two niargina,! lines dark 
browns wceondanes wilb a Hue enedosed by tbo two inargimallines, 
testaceous at tlie anal angle ; two oval subaual ocelli, tlie exterior one 
on the first median interspace doiible as large as the otlicr, both of 
them black, with testaceous iris and silver pupil ; body blacfkisli : wings 
below paler, irrorated with dark brown ; two central irregular ferni- 
ginons lines, siibrnarginal and marginal lines as above, excepting that 
the line on the margin is black; juiinaries with the central lines di- 
vergent towards costa, the inner one angulatcil; a small blind sub- 
apical ocellus; secondaries with the central lines parallel, slightly 
irregular, the outer one feebly angulated at the end of the cell ; six 
discal ocelli ; the first, third, and fourth small, the iburtli malfoiined, 
the first two and the last two black; all of them with silver pupils, 
broad oeliraceous i rides, and dusky diffused zones : body below grey ; 
expanse of wdngs 1 inch 8 lines. 

Columbia (coll. Sonmer), In eoU. Dr. 0. Stainlinger. 

Allied to JJ. mriaMlu, but smaller, tlie primaries narrownu’ Jiiu! 
more produced. 

E. soTRR, n. sp. FI. XII. fig. 11. 

Wings above pale olive-brown, slightly darker towards the hiise ; a black- 
ish transverse dot at the union of the upper and lower djseoct;llular.s 
of primaries ; a dark brown zizgag snbmarginal line, a marginal tt*s- 
taeeoiis line edged on both sides with dark brown; fringe greyish 
brown; primanes with a straight transverse discal dark brown line: 
secondaries with minute ocelli, on interno-median and first, inediim 
interspaces : body blackish ; wings below’ sandy browm, rii:,icn}ated 
a,nd speckled with dark brown ; a carntral, broad, slightly irre- 
gular band darker than the ground-colour imd talged cm cadi side by 
a brown Iiru^ ; submarginal ami marginal lines as above ; primaries 
with a mirmte Kilver-pupilled subuplcal ocellus; seeombiries with six 
miinite diseal oeelii in an irregular scries, the fourtli indistinef, tins 
second ami fifth with two very small silvery pupils: body below 
greyish ; legs pale bro^vu : exjmnse of wings I iiicdi 7 lines, 

New Friburg. In coll. Dr. 0. Staudlnger, 

E. BENKDICTA, Sp. 11. FL XIL %. 14. 

Wings above olive-brown ; outer border of luimarics dusky ; seconda- 
ries with two imdulated darker brown snbmarginal lines; imirginal 
line black ; body blackish ; wings below paler; two transverse ratlier 
broad central eastaneous bands; a zigzag snbmarginal red-brown line, 
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beyond wliicli is a sleiifler, undulated, submargiiial black line ; outer 
margin black ; primaries with central bands slightly divergent ; three 
siibapieai discal ocelli, the uppermost black, wliite-pupiiled, with 
yellow iris, the other two ill-defined j secondaries irrorated with tes- 
taceous ; with six ocelli, the first, second, and fifth black, the 
others bro;ivn, the first and last small, the second and fifth largest, 
all excepting the first and last bipupillated, all with yellow hides ; 
body below blackish ; expanse of wings 1 inch 1 0 lines, 

Sarayaco, "Ecuador {BucHey). In coll. 0. Salviii. 

This species is allied to JE. Jiuhne7% but differs considerably, 
particularly in the size of the ocelli below. 

E. MELCHIADES, H. sp, (PL XIL fig. 9.) 

Dark olive-browm, with two indistinct darker submarginal lines, mar- 
ginal line black] fringe grey ,* secondaries with two small black sub- 
anal ocelli with silver pupil and ochreous iris, the upper one about 
three times as large as the lovrer : body blackish : wings below paler, 
mottled all over with dark browm ; two subm<arginal dark brown lines, 
the inner One irregular; margin black; fringe grey: primaries with 
a nearly straiglit transverse discal line ; five small discal ocelli, the 
second largest : secondaries with two central, parallel, transverse, dark 
brown lines, the outer one undulated ; six discal ocelli, the second 
and fiftli largest, the third obliquely bifid, all black, with silver pupils 
and ochreous hides *. pectus grey, legs testaceous, palpi white, with 
grey hair-scales : expanse of wings I inch 6 lines. 

Cordova (Berg), In colL Dr. O. Staudinger, 

Belongs to the hemes group, ' 

E. CALTXTA, 11 . sp. (PL XII. fig. 8.) 

Wings above deep olive-brown, darker towards the outer margin ; body 
blackish, below' paler, with two central dark brown bands, two sub- 
inargiiial lines, the inner one undulated (especially in the secondane.s), 
and the margin dark brown ; fringe dark brown ; primaries with the 
upper discoceilular dark browm ; central bands slightly divergent 
towards the costa; five discal ocelli, the third and fourth small and 
brow'U, the others hlack, the second rather larger, all with silver pupils 
and narrow ochreous hides : secondaries with the outer central baud 
bisinuated, and angulated at abdominal margin ; six discal ocelli, the 
third united to the second, it and the fourth small; brown ; the first 
and last also small, but black, the second largest; all with silver 
pupils, ochreous hides, and brown zones: body below dark grey: 
expanse of wings I inch 6 lines. 

Bogota (Nolcken)* In colL Dr. 0. Staudinger. 

5ovm» — zooLoey, yoe. xiti. 


12 



126 


ME. A. a. BUTLEE OK 


E. FABIANA5 ri. sp. (Pi. XIL fig. 5.) 

Wings above reddish brown j body blaekisli : wings lielow pah‘r^ two 
central pjmdid transverse dark brown lines slightly incurved, and 
very sliglitly divergent at costa of priuiaries; a sul'Hiiargiiial ill- 
defined dark brown zigzag line t pectus dark grey, venter brown : 
expanse of wings 1 iiu'h 1 1 lines. 

Macahe (Beske), In coll Dr. O. Staudingcir. 

ii.llicd to U. rusikmutj but without the wlilte spot 011 under 
surface of primiiries ; also allied to JJ. vaalata. 

E. EusEBiA, n. sp. (PL Xn. fig. 16.) 

Wings above olive- brown 5 body dark grey ; wings below with the discal 
area paler, margin black, a dusky line close to the margin ; priiiia- 
lies with a transverse arched litura beyond the ceU, an irregular 
siibmarginal dark-brown line, a trace of a small subapica.! ocellus ; 
secondaries with two transverse central lines, the outer one angul'itcd, 
and a rigzag subinargiiml iiiiCj dark brown, traces of live or six small 
discal ocelli on a dusky nebulous band, basal area and pectus blackish ; 
venter pale browm : expanse of wings 2 iuclies 3 lines. 

Bogota {Nolckevi), In coil. Dr. 0. Staiuliugcr. 

Allied to the preceding Bpecies. 

E. CYCLOPS, n. sp, (PL Xll.fig. 2.) » 

Wings above piceoiis brown ; body blackish : wings below with two 
eentrai lines, a submarginal undulated lino, and two marginal lines 
black-brown j piiinaries with the central lines inarched, three sub- 
apical white dots in an angulatcd scries, the n|)pernu)st one largc'st ; 
sccoiuliiries with the central lines slightly usukikted and ardicd, the 
outer one strongly angulatcd on the diseoidai interspace; sis white- 
pupilled black spots, all extremely simdl excepting the liftlu wliicli is 
placed upon the first median interspace, am! is large and well do 
fmed : pcctiiH blackish, legs and venter pale brown : expimseol' wings 
2 inches, 

5 , llatlior paler and larger : expanse of wingH 2 incluss 6 lines, 

cJ , Cliiriqid {Ribbe): $ , Candmmayo {Thanmh), coll. llr. O. Stau- 
dinger; Costa Eica {Van FaUmt), coll. 0. Salviiu 

Allied to .E.poI^pJumms, The female haB four white doin out 
the under surface of primaries. 

E. iETiiERiAws, n. sp. " (PL XIL fig. 10.) 

Above cobalt-bluc, like E* mgrota ^ , but with the inner transverse line 
of primaries obsolete, and the outer one much more slender, black 
subanal spot of secondaries smaller : wings below silvery blue, crossed 
by two sieiider parallel central rust-red lines, angiikted upon abdo- 
minal margin ; two submarginal lines, the inner one undulated, riwt- 
red on secondariess, the outer one dark brown, very slender, a slender 
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dark-brown marginal line ; primaries witb three small discal ocelli, 
tile uppermost one with yellow iris, the central one smallest and in- 
distinct ; secondaries with five ocelli, the first smallest, the first two 
and the last with yellow irides and white pupils, the last two with two 
pupils : body below^ bluish : expanse of wings 1 inch 7 lines. 

Sarayaco, Ecuador (Buckley), In coll. 0. Salvin. 

This species, although nearly allied to E. mgrota from the Lower 
Amazons, seems to he distinct ; it is altogether less heavily marked, 
with the ocelli below smaller and less pronounced. 

E. TELESPHORA, H. Sp. (PI. Xil. fig. 1.) 

Wings above olive-brown, slightly darker towards the outer margins, 
primaries with an ill-defined darker submarginal line; secondaries 
with a greyish discal nebula enclosing an ill-defined dusky spot near 
anal angle ; tw^o submarginal lines and the fringe black-brown : wings 
below much like those of E, pagyris, but the- wings narrower, outer 
band of primaries much less strongly arched ; area enclosed by the 
central bands of secondaries white to the origin of the radial nervurej 
outer band strongly angulated, the angle being formed at the apex of 
the discoidal cell ; outer margin of the yellow discal area miicli more 
irregular ; silver spots narrower, the second from costa forming a small 
, black oeelloid spot ; the black patch on first median interspace double 
the width, with one large quadrate silver pupil j subanal silver spots 
placed obliquely to each other : expanse of wings 1 inch 8 lines. 

Hab, ? (Sommer’s collection). In coll. Dr. O. Staudinger. 

It IS possible that this may be StolFs E. ehrimena ; but the 
figure of that species is so very poor, that not knowing the 
habitat of E, felespliora I cannot consider it identical with E, 
clorimem, 

E. HYGiNA, n. sp. (PL XIL fig. 6.) 

Wings above pale olive-brown ; primaries with submarginal lines dimly 
visible through the wing ; secondaries with a large pale buff discal 
patch, round which is a series of five blackish spots, the three smaller 
ones forming a triangle at its upper extremity, the trvo larger ones 
submarginal, upon the median interspaces ; two zigzag submarginal 
blackish lines coalescing towards apex ; outer border pale ; margin 
brown ; body greyish : wings below paler than above, whitish brown, 
markings of primaries almost as in the preceding species, but of a 
lighter ferruginous brown colour ; secondaries with two central par- 
allel lines, the outer one irregular, deeply excised wkere it crosses 
the cell, and widened by a tapering slightly paler ferruginous border 
below it ; discal area whitish, as usual, with the oclireous area brightly 
coloured, and spotted with silver as follows" -two small spots close 
together near apex, four larger spots forming a diamond-shaped figure 

12 # 
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lieyi,mjl. tlie coll, a irnnsvcr.sc a»sliB|Wjl iii^nve with kiIvi? feiit;r(?s 
niid tlirCH! silver spoi.s towards anal angle; onti*r lionli^r hulT-eoloiired, 
tiielfKsed liy the. fig'/.ug subtuargiual lim; m alHive : ImicH' gre\ i^li white : 
expanse of wings I inch !) Hues. 
liifb, ilrazil, iii eoll. Dr. O. Staiulinger, 

Aku lillitHl to im/ijriH. 

,E. (:lkmwntJx\, n. sp. (Pi. XIl. hg. M.) 

c?. Wings above palo oliv(obrow«, crossed by an ilkdrifnicd ct'iitrai 
darker line, beyond wlikfh there is u bund of siiglitiy paler colour not 
well defuicd ; primaries with Jii indication of a snbimirgimd line, and 
tin; margin slightly darker brown ; secondaries with four smoky-brown 
diffused diseal spots in an urcdnul series, two zig7.ug subnmrgiual daik- 
brown lines on a whitkli-hrovvii groinnh fringe greyish brown : body 
dark grey, head and abdoineii brownisli i wings bedow' ptiler, eroswtul 
by two darker lines which diverge towards tiie costal niargiiis of both, 
wings ; two subinargiual lines and the outi^r margin dark brown ; 
diseal area of primaries whitish, crossed by a' transverse olive-brown 
band which encloses a series of ill-dehned silver- clotted oecdloid 8|iots ; 
secondaries witli the disk snow^-white, crossed by a brofid irregular 
brown-edged oehreous band, enclosmg tw^o silver- centred 'black ocelli' 
towards apex (the second large) and one towards anal angle ; bctwecji 
and beyond the ocelli some (dongatc silver markings ; body below 
whitish : expanse of wings 1 inch 7 lines. 

Chmiclmmayo (Thamm,), In coll. Dr. O, Stuiulinger. 

Tliisbeaiitiful litilc s])ceies allied to K cosmojjJilh, It ,ik wry 
clistioct from any thing that I have bccii. 

FS. Since the ftu‘t‘go,iiig waw rcml and Bot u|i in ty po, 1. 'fiiul that 
IL B. M:oeBehiei-(Ycrha,nd. ZooL ,Bnt, Ckwlkdn "Wioia ,1870, 
'|K 323) describees as a new species amiUf froiti riuritmi'in 

It seem s to me to be one of ibe many nlight viiriaiioiia of iA kermei. 

Also (le, p, 324 tala ttt. 1.1) to sp.* from Hiiri- 

nam;' tills is probiibly an, abnormal ibrin of lA (rnkm^ which it 
doHcly resembles on tlm underside* 


EXPLANATION 

Kg, L EupfycUa p. 127. 

2. ~ eyd0fm, p, I2(k 

5. p. 128. 

, 4 amckfa, p. 123, 

'5. ~'f$hmna, p, 120. 

' 6. hg0mif p. 127. 

' ' ^ urbmm^ p. 124^, 

In, thes'.© figures the under surface of 
.where the u’^pm .wriueehai been drawn. 


rMTE 'XfL 

Fig. 8. Mufitfdm enikin, p* 125. 
lb — — “ mdvhM\% p. 1,25. 

10,. rdbffmhX p, 1 21b 
IL »—- » 12-l. 

1 2, — p. 1 1 0. 

13, « — .. ^mebk, |:i. PJI. 

14, — ijmedktUf p. 121. 

e Bpeeimem isebowib eicwptlngSg. 10, 
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Beseriptioii of some N'ew Species. of Beetles (Searabasida?) from 
^ Central America. Bj B. Bhaiip, Esq. (Communicated by 
JI. W. Bates, Esq., E.L.S.) 

[Bead Koveniber 2, 187G.] 

SoMi^ little while ago, Mr. Belt placed in iny bands for exami- 
nation tlie coileclioii of Scarabmidie ({. e. Lameliicorn Coieoptera) 
made by biin during bis residence in Nicax'agua, tbe species being, 

I believe, cbiellj captured in the neigbbourliood of Choiitales. 
Our coliectious arc tolerably ricli in the insects of this family 
found ill Ooluiiibia and Venezuela and the nor them parts of the ■ 
continent of Soiitli America, and in tbe Mexican species of tbe 
family ; but the fauna of the intervening district of Central 
America is still very poorly, repi^esented 'in most of our British 
collociioiis of Coieoptera. Mr. Belt’s captures are' therefore of 
considerable interest. On examining tbe .Lameilicorns, I found 
(as was to be expected) tluit the species are allied to both tbe 
BoiitlvA.inerican ancl Mexican forms of tbe family, but that a cou- 
siderable portion appear to be new or undescribed, The collec- 
tion intrusted to me consisted of 4-19 individuals, representing 
apparently about one bundred and fifty species ; and of these I 
consider tliat p:rol)ably fifty or thereabouts are still undescribed. 
A s a large number of the novelties belong to groups of wbicb tbe 
study is attended with much difficulty {e* g, genera AneglongeJia, 

omor pirns ^ Atwnius)^ and are represented only 
by one or two individuals of each species, it would perhaps be un- 
desirable to attempt 'to describe them seriatim] but I have 
selected a few species of which' I tbiuk descriptions may be pub- 
liBhcnl with advantage. I have added also tbrue species from my 
own collf'ction from the same districts, two of wiiicb require special 
notice ; thi'y are t'ho species I Imve called Flialangogonia sperata 
and 1\ stipes. Tbe goxxim Plialangogoni'a is of special interest, 
owing to its diflbring greatly from the allied Eiitelidm found in 
tlmso 'partB of America, and to its approaching very closely to tlie;, 
Australian Anoplognatbi. The single species of wbicb the genus 
is hitherto eo'mposed,viz, tbe JFhalangogonia olesa^ 'Burmeister,'iB 
oxiremoly rare, and is, in fact, unknowji in most even of tbe best 
colloetions. Burmeister described the species, apparently on a 
Biugle individual, which be considered tO'be a male,, but which, I 
am pretty suro, fro,m bis description, was a female. Lacordaire 
has figured a species in tbe Atlas to his ‘ G-enera des Ooldoptcres,’ 
ph xxxv.: fi.gf'1, which ho m\\^ Fhalangogonia ohem, Burm. ; this 
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figure certainlj represents a female iiulivicliial, I 

very probably a species distinct from Burmcistcr’s P, ohesa^ 
Of eacli of the two species I here describe, I have seen but a 
single individual, one of which is male, tlie other female, tho 
sexual disparities being remarkable : had these two iridividiialB 
been found together, or in the same district, I should have con- 
sidered it probable that they were the sexes of one and the same 
species ; but as this was not the case, I have thought it better to 
consider them at present as two distinct species. It would appear 
probable, then, that Fhalangogonia obesa^ Burm,, is a Mexican spe- 
cies, of which the female only is described, that P. olesa, Lacor- 
daire {1. c,\ is a representation of a female of an allied M.exiean 
species, while P, sperata, Sharp, is a Central- American species 
described from a single male individual, and P. stipes, Sharp, is 
possibly only a female variety thereof. 

Among the more interesting species represented in Mr. Bchfs 
collection mq i—Megathopa mndezei, of which an 'admirable 
diagnosis has been recently given by Baron von Harold, but 
'•which, I think, would have been better treated as a distinct 
new genus, between Megatliopa and CaniJion ; a beautiful 
Fhmotis, which M, Boucard calls a variety of P. amvra ; a 
form allied to iPelidnota, and another to CJdorofa, both perhaps 
really new genera, but represented only by single individuals ; 
Fodisclimis Biirm.,‘^diicb I have never seen before, but 

which undoubtedly is a distinct species from the common P. 
agenoT ] the very remarkable Amhlgodon mcamgticc, Westwood, 
which is the male of FMIetmis nasieornis, Burm., or at airy rate 
a closely allied species ; a pair of tho very rare Lgeomedes reichd ; 
a series of AUorJdua ammala, Bates, showing that tlio speeieB 
varies in size from 10 to 20 millims,, and greatly in tlic devcl<)|,)- 
nie’ut of the pale markings, tho thorax being in one individual 
entirely bordered with a pale yellow ma.rking • a series of ('///m- 
mtis mmulosa, Bates, in which the transverse pale mark of the 
elytra is alike in no two individuals, and show's also a sexual dis- 
parity ; and a pair of tho elegant Fialitlmsmngmfiem, in one in- 
dividual the elytra being black, while in the other they arc red. 

Onthopiiagus tapirus, n. sp. Tliorace in ntroqne sexu mutico. 
Subdepressus, nigro-fcneus, nitidus, capite et tliomce magis aaicis, 
pedibus piceis ; thorace sparsim, minus fortiter punetato, elytris evi- 
dexiter striatis, iiiterstitiis impunctatis } pygidio foj’titer punctate. 
Long 5'p7 millira. 
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3Ias clypeo apice prolongato et l•ecul’^^ato, processu apice transversim 
vakle cliiatato, genis dilatatis ; tibiis anterioribus sat elongatis. 

Fern, clypeo apice acute bidentato, capite crebre sat fortiter pimctato. 

The antennae are reddish at the base, with the club infuscate. The 
thorax is about 2§ millims. in length, and about 31 broad, and is of 
a brilliant and shining brassy colour ; it is distinctly punctured at the 
front angles, and more indistinctly about the middle ; but on the basal 
portion the punctures are nearly absent. The elytra are smooth and 
shining, and destitute of any punctuation or pubescence. The pygi~ 
diiim is coarsely punctured, and bears scanty, short, stout, erect, pale 
setae. The metasternum in the middle is brassy, and is onl}' sparingly 
punctured ; the ])imetuFCs are rather coarse on its lateral parts, but in- 
distinct elsewhere ; the under surface is destitute of pubescence, except 
that the apical segments of the hind body bear a few setm. The front 
tibiae are distinctly quadridentate. 

This is a very distinct species from any other I know ; hut Von 
Harold has recently published, under the name of Ontlio^liagm 
slimy h a species which appears to connect 0. tayiri^s ■with the 
0. nasicornis group. 

Two other specimens found by Mr. Belt are of a bluiah-hiack 
colour, and have the clypeus in front produced into a short, broad, 
simple process, and are probably a distinctly allied new species. 

IsoNYCHUS FICTUS, n. sp. Olivaceo-pubcscens, elytris maciilis magnis 
iiigris, antennis rubs clava fusca, pygidio rufescente, pedibus nigris. 
Long. 13 millim. 

Clypeus black, with a faint brassy tinge, ndthout pubescence, but with a 
few erect hairs, and bearing rough elevated tubercles instead of punc-- 
tures. Thorax entirely clothed with a' yellowish olive pubescence, 
%vliich quite conceals the sculpture. Elytra also clothed with a dense 
olivaceous pubescence, but with some very large and distinct black 
spots, three along the suture and three at the side, more or less con- 
fluent : the sculpture is concealed by the pubescence ; but they are 
finely yet distinctly striated. 

In the male the front tibiae are slightly more slender, and the club of the 
anteiime more elongate, than in the female, the pygidiiim is rather 
shorter and is more closely punctured, the apical ventral segment is 
impressed in the niiddle> the impression being roughly punctured 
and free from pirbeseence. 

This striking species, is probably allied to Isori'ychus maeiilaim^ 
C. "Waterliouse, from Medellin, in Columbia. 

Faula centealis, n. sp. Eusco-nigra, sericeo-opaea, pallide griseo- 
setosa, antennis pedibusque rufescentibus 5 tborace elytrisque fortiter 
punctatis, illo area longitudinali, Ms lineis duabus elevatis. 
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Mas majorj aiitenius pedihiisque cloiigutis, clypco aiiteriiiis iiiagis ri'flexo 
et emarginato^ tarsis omnibus crassioribiis ci aubtus magis pilosis ; 
pygidio cloiigato, abdominis jipicc <leiicxo-pi'omitnil(5, medio la,te sub™ 
imprcsso.; corporc subfcus ierc opaco. Long, 12^ millim. 

Fern, minor, pedibus anteiinisquc brcvibns, elypeo anterius vix cniargi- 
nat (>5 tai’sis omnibus sim])iicibus ; pygidio brevi, apice utrinque sinuato; 
abdomiue convex o ^ corpore snbtus iiitido. Long* millim. 

In this spceies tlie thorax is coarsely piiiictiired, but lias a 
central space along tlje middle a little elevated and irco irom 
punctures; this space is narrow and indistinct on the front part 
of the thorax, hut is very distinct ou the hinder part. "With the 
exi* 0 ])tioii of this there arc no other distinct spaces ou the thorax 
free from punctures, tliougli the puucLiiros are iiuevenly distri™ 
billed; the base of the tlionix is distinctly prominent on. each 
side of the sculeiium, and is also slightly prominent in tlie middle. 
The. front edge of tlie scutelkim is raised, and is enuirgiriat.e in 
tlie middle; but tlie, sciitcilum bears no longitudinal impression, 
and is more densely covered with pale seiie than arc tlie other parts. 

I have a closely allied but smaller spiccies ifoin Brazil, wliicli 
I believe is also undcseribed* 

Pelidnota 11. sp. Elongataj-angustula, viridi-iciica, supra in- 

tidissinia, luida, subtus pareius subtiliter griseo-pubesccus, femoribus 
nigro“-viiidibus, tibiis rubs apice iiigricautibus, tarsis nigro-emriilcis. 

Mas major, pedibus loiigioribus et crassioribus. Long. 21 millim., bit. 
10 millim. 

' Head ratlier coarsely and closely punctured, clypeiis notdied in front, 
the liotxdi a little deejier in the female than iu tlie male, the side-pro- 
jections in tlie male very slightly, iu the female more distiiudly, re- 
hexed. Thorax very smooth and sinning, , beariiig evenly seatteriul, 
distant, line punctures. Bcutellum almost impunetati^. .Elytra vvitli 
very fine and indistinct pmu’tures, very slilning. Fygidiuin densely 
and finely rugose, opaque, clothed with a short ami line pale pubes- 
cence. Under surface greenish, clothed at the sides with a line ami 
scanty pale pubescence, which is very indistinct on the sides of the 
ventral segments. Fostcoxal process of prosterniim broad jmd short, 
siibliorizontal. Mesosternal process elongate. 

This handsome insect is allied to Felidnoia €W],ynpeh\ but is vmy 
distinct from it or any oi\\Qr el idnot a ; o.nd 1 Jiavc amici i, phni- 
snre in luiuiing it in Iionoiir of its discoverer. 

. , Oh, One ofthespecimexiB brought back by Hr. Belt is of abrassj 
instead of a brilliant green colour, but it otlierwisc does not diilcix 

pKLioNOTA I’ROLiXA, 11 . sp. Blougata, angusta, siqira testacea, vel 
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castaaea., pedibus aiiterinisque concoloribiid ; subtiis fusciila ; clypeo 
antice obtuso; thorace margine basali argute elcvato j elytris impun- 
ctatis, sat nitidis. Long. 27 miilim., lat. 13J miliim. 

Head densely punctured ; elypeus slightly prolonged, quite obtuse in 
front, and with its margin slightly reflexed. Thorax very transverse, 
with tiie basal and lateral margins acutely defined, the front margin 
obsolete in the middle : the surface is but little shining, and its punc- 
tuation, though rather close, is indefinite, and at the sides becomes 
dense, confluent, and still less distinct. The sciitellum is finely but 
distinctly ])iiBctiu*ed. The elytra are without sculpture, but are little 
shining, their surface having the appearance of very delicate leather. 

The pygidiiim is densely and finely rugose, and dull. The under sur- 
face is much darker than the upper j the postcoxal process of the 
prosternum is elongate, snbperpendicular;- the mesosternai process is 
distinctly prominent and projects beyond the edge of the coxie, 

Tliis specieB may be readily distinguished amongst its allies by 
its elongate form and its impunctate elytra and acutely elevated 
basal margin of the tliorax. I think the individuals I have seen 
are females. The species appears best placed, at present near the 
North- American P. quadripunctata, from which (independently of 
colour and form) it is readily distinguished by the more elongate 
and perpendicular postcoxal process of the prosiernum. 

Antichira gratiosa, n. sp. Supra laete viridis, hand metjiliica, sub- 
tus viridi metallescens, epipleuris cupreis j scutello iniiiore; elytrisfere 
impiuictatis, et estriatis ; pectore parcissime pubesceute, iateribus for- 
titer strigolosis ; mesosterni processu elongate, paullulum descendente, 
sed apicein versus fortiter recurvato. Long. eorp. 25-30 millim. 

Clypeus rather elongate and narrow towards the front, its front margin 
distinctly reflexed, obscurely truncate in the middle : the punctures 
oil the clypeus are dense near the front, become more sparing on the 
posterior part, and are very fine and scanty on the vertex. Thorax 
siiort and rather small, the base in front of the scutellum truncate, 
but not cmarginate j the surface bears a few not very distinct punc- 
tures, wdiich towards the sides, however, are more numerous and 
rather more distinct. Scutellum 4-5 millims. long, and about 4 mii- 
lims. broad at the extreme base. Elytra without distinct sculpture, and 
with only very obscure indications of striae. Fygidium, rather coarsely 
strigose. Underside more metallic than the upper, it being of a green 
colour with a distinct golden or brassy tinge, appearing at first desti- 
tute of pubescence, but bearing a few fine hairs on the sides of the 
metastemum. The legs are slender and concolorous with the under 
surface ; tlie basal portion of the epipleur© is of a coppery colour, 
and show^s, therefore, a distinct contrast with the rest of the surface. 



134 


ME. I>« SHAEP OH SOME HEW BEECIES OP 


I seo no itidieatioii of sexual cliaracter, except tliat in otic iii- 
di vidua! (which is, I suppose, a male) the pygidiiim is rather longer 
and narrower. 

This species is allied to aiid.il. pHliiaolns^ Biirm. ; 

and I have also in my collection a species of ThjjrUlkvm from Co- 
lumbia which so extremely resembles A. gmtiom tliat, without 
examination of its generic characters, it would be considered con- 
specific with the Nicaraguan insect. 

Phalangogonia sperata, n. sp. Supra fiilvo-testacea,, iiitida, 
ely tris pallidioribus, subtus cum pedibus cbocolatiuii, pcctore utriuque 
dcusius pubesceute ; elytris siibtiliter pimetatis ; mesosterui proee«su 
sat elongato. Long. 27 millim. 

Clypeus with the front margin a little rounded, densely a,iul finely ru- 
gose, so as to be dull ; the vei*tex sparingly punctured. Tliorax on the 
middle very finely and very sparingly pimetured, at tlic sides wore 
closely punctured, but the punctures very indistinct. Elytra finely 
and sparingly punctured, but the punctures more distinct than those 
on the thorax, tlie punctures are not arranged in rows, and there are 
no stria; ; but on careful examination there arc seen indications of 
ttf 0 longitudinal smooth spaces limited by fine pimcturcs. The under 
surface is of a uniform chocolate-colour. 

Central America. A single specimen from W. W. Saimders’’a col- 
lection. 

The individual deseidhed is, no doubt, a male ; all the tarsi aro 
stout, and the tliree basal joints 03 ,i the four posterior ones Jiro 
denstdy clothed beneath witli setjc; tlio front tibim are very stout, 
and their upper tooth obsolete, the two lower ones iuod(3mtidy 
prominent ; t'iio hind tibia) arc stout, but arc not broad, or at the 
€)xtremity than in. tiio middle, and show ouiwardly only a few 
coarse piinctures. 

P. siUF-ES, m sp. Supra fnlvo-testacca, nitida, elytris pallidioribus, sub- 
tus rufeseens, abdomiue nigrieantc, pectore utrincpie dcusius pubes-' 
cente ; elytris subtiliter pimetatis, mc.sosteriu processu mt elongato. 
Long. 26 ’ millim. 

.Nicaragua, A single individual from the eolleetionof W. W. Saunders. 

This species is very cdosely allied to the preceding, and, ii is 
possible, may prove a variety of its female ; but it has the meso- 
sternal process considerably more elongate, and the longitudinal 
spaces on the elytra are more distinct, the colour of tlic under 
surface is darker and less unicolorous, tho ventral segments being 
black ; the hind femora, which, like the rest of the legs, are recldiBh, 
have a black patch on the middle. 
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The indiYidiial described is no doubt a female : the front and 
middle tarsi are rather slender ; but the hind ones are stout, and 
their basal joint is much thickened and produced at the extremity 
on the upperside ; the front tibise are rather stout, their two 
lower teeth yerj large, and the upper one quite distinct. The 
hind legs are short but thick, their tibiae much broader at the ex- 
tremity and very coarsely punctured externally. 

Cyclocephala conspicua, n. sp. Rubra, fere iiuda.; capite, pectoris 
lateribus pedibusque nigns ; thorace vittis duabiis, elytris lateribus, 
fascia lata basali alteraque pone medium interrupta iiigris. Long, 
175 millim. 

Head entirely black, rather coarsely punctured ,* clypeus short and broad, 
millims. broad in the middle, If millim. long, its front margin 
nearly straight, being only very slightly emargiiiate in the middle. 
Thorax bright red, with a black elongate mark on each side the 
middle, rather sparingly but coarsely punctured, except on the 
middle, where the punctures are finer. Scutellum red, with a few 
indistinct punctures. Elytra broadly black at the base, also black at 
the sides, and behind the middle with a very large transverse black 
mark which does not reach the suture, but is joined to the lateral 
black. They are modei’ately closely, but not deeply, punctured ; and 
the punctures leave only very indistinct traces of longitudinal spaces, 
Pygitlium and hind body, as well as the middle of the metasternum, 
red. Prostemai process closely applied to the coxae j when its apex 
is looked at, it appears to consist of two parts, viz. an anterior part, 
and a posterior part, which is crescentic and fringed behind with long 
hairs. In the male the front tarsi are a good deal thickened, the 
punctuation of the elytra is much finer than in the female, the pygi- 
diiim is larger, and is nearly entirely rugose, while in the female its 
sculpture is much less. The female has on the edge of each elytron, 
behind the middle, a very small prominence. 

This species is allied to the Mexican <7. picta^ Burm. ; but the 
markings on the elytra are very different, and the clypeus is rather 
more developed. 

C. BROBA, n. sp. Transversim convexa, picea, nitida, supra nuda ; tlio- 
race elytris angustiore, lateribus pone medium subsinuatis, parce 
punctato ; elytris fortiter punctato-striatis, pimctis ocellatis : pygidio 
nitido, fortiter punctato. Long. 17-20 millim. 

Clypeus broad and short, 3 millims. broad across the middle. If millim. 
long, its front margin very slightly emarginatc in the middle, the front 
angles greatly rounded, rather closely but indistinctly punctured, the 
' punctures obsolete , towards the front. Thorax 5^ millims. long, 
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I'liillims. broad, tlic sides not evenly rounded, but Ifroadesfe iu tlie 
middle,, and c(>utra<;ted and sli^’litly sinuate tt)\vnrds tin* hind au^’lcs,, 
wlncli arc obtuse but quite distinet; it is very sbinin^', and bears 
spariiq^ coarse piinetaires, which arc largest and most distinct ueiirthc 
front angles, and beeonie quite fine on the middle. Seut.ellum broad,, 
very sparingly and iudistiuctly punctured, Klytni wilii renvs of 
coarse pinictiires, cncli of whmh is seen on exaniinution to (‘onsist of 
an outer ring, arid a central portion, whieb generally luis a, minute dot 
> in the middle. Fygidiiun not rugose, but coarsely punctured. .Ib'opy- 
gidiuin partly exposed, and coarsely and very ilensciy pmi(*tured. 
Sides of the metastenuiui closely punctured and hearing erect Iniivs, 
Prosternal process quite perpendicular, its extremity slender and not 
closely applied to the legs ; last ventral segment very deeply de- 
pressed at the base. 

In the male tlic apical ventral segment is excessively short, being rcuiiieed 
to a mere transverse band : tliuia^ is no tince of tubercle on the sides 
of the elytra in the female, i caimot speak of the front tarsi of the 
male, as they are broken otF iu all the specimens I have seen. 

This' species is allied to 0. varlohm, Burui, 


CoTiNis ADSPERSA, It. sp. Supva olivacoa, 0|,5uca, sqnuiiiulis albidis 
‘ adspersa ; subtiiseuprea sqiuiunilis nds|,)crsa, et fulvo-pubesccus, al>- 
domiiie medio laudgato ; clypeo eup/veo, concavo,, aiittnnus medio re- 
fiexo, parte reficxa apice angustata j vertice carina longitudin'.iU dt> 
scemh-Uiite, fuivo-pubesceiite, apice lilievo, minuto ; coxis posteriori- 
bus angulo cxtenio obtuso. Long. 22 millim. 

Head on the upperside coppery, hollow, the front margin reflexcal, the 
reffexed part short and narrow at its apex, tlm vertex wit, in a strongly 
elevated cariua, the upju'r c<lgc of whicdi is lud, at all l!a.liteued, and 
its extretuity frt^e and projecting and dcprtissed; the sides of this ea- 
riiiaand the parts near it are <dothed with coarstt, outstajidiiig, ytsllow 
hairs. Thorax of an obscure olivaceous (colour, quite ilull, with Home 
scattered ruilinuuitary or incomplete punctures, ea«di of winch Ijcars 
a coarscs wliite scale. The base is strongly lotual in the tuiddic, but 
leaves an (dongaie portion of the sciitclhun exposed. Elytra simi- 
lar ill colour to tiie thorax, witli scaretdy any traces of ehuaitions ( ex- 
cept tlie apical protuberance of each wing-ease), and appearing al; first; 
iinpuiietate, but really with line scattered punctures, cachofwliudi 
bears an elongate rvhite scale ; these scales, however, are very easily 
removed. Pygidium rather densely clothed with erect narrow scab's of 
a pale 3 ''ellowish colour, 'lindershle brassy and shining, but the grouiuL 
colour obscured by the plentiful hairs, these being |,)arlicninr!y abuu* 

, daiit on the' front and middle femora ; there are also wliite swiles on 
' the femora, as w-ell as ou tire sides of the body ; inesostcnial process 
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sliort and obtuse, very pubescent in front. The front tibitC are sleiidery 
and show only indistinct iudieotions ot teeth. 

f.u the male the pygidium and last ventral segment arc rather longer 
than in the female, and the legs are rather longer and more slender. 

There was only a single individual of this species in Mr. Self’s 
collection ; but I have a line specimen in my own collection from 
Central America. The species is allied to Cotinis puJverulenta^ 
Biirni. ; but that specdcs is not half the size, and is said to have the 
front tibia' rsliarpl^r three-toothed. 

Cotinis gracilis, n. sp. Supra opaca, olivacea, siibtus sat nitida, 
cuprea, midique squamiilis parvis adspersa ; clypeo anterius satreflexo, 

„ medio vix prolongato,vertiee obscure longitudinaliter elevato, elevatio- 
iiis apicc distiiicto ; tibiis anterioribus gracilibiis, muticis ; coxis poste- 
rioiibiis angulo externo obtuso. Long. 16 miiiim. 

Clypeiis with the front margin distinctly elevated, and ivitli a broad short 
prominence on the middle, vertex obscurely elevated along the middle, 
the n})ex of this obscure elevation, however, is quite distinct and proiiii- 
nent, owing to the depression of the clypeus in front of it. Thorax 
with scattered coarse punctures, in each of which is placed a round 
pale scale. Elytra similar in colour to the thorax, each with tw’O ob- 
scure longitudinal elevations, and with distant fine punctures, which 
are almost arranged in rows, and each of wdiich is covered by a pale 
scale. Pygidium rather closely clothed with wiiitish siibdepressed 
scales or coarse setcc. Under surface brassy, with but little pubes- 
cence, but with numerous coarse pale scales. Anterior tibiae slender 
and without teeth. 

The specimen described is, no doubt, a male, and w’-as found in 
Honduras by Mr. Hyson. The species is allied to G. adspersa, but 
is much smaller, and has the cariua of the vertex obsolete instead of 
sliarpl j elevated. It must also be allied to G.p'uhendenta, Burm. ; 
but, from the description, that species has the front tibim sharply 
three-tootlied, and tbc carina of the vertex more distinct. 

Euphoria belti, n. sp. Olivaceo-viridis, iiitidissima, supra nuda, 
tarsis nigris ; clypeo anterius angustato, margine anteriore refiexo et 
emarginato, froiite late subbiimpressa ; eljtris parce punctatis. Long, 
20-23 millira. 

Head small, the clypeus distinctly narroived in front, and the front mar- 
gin prolonged and refiexed, and emarginate in the middle, so as to be 
almost bide ntate ; the upper part of the head is a good deal depressed 
in the middle and coarsely punctured s and this impression is ob- 
scurely divided into two by the middle being slightly elevated. The 
thorax is veiy shining? and is short in proportion to the width ; it is 
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oiily sparingly punctured ; the middle part, indeed, is almost free from 
pimetures. Scutelluin large, quite impunctate. Elytra only finely 
and sparingly punctured, the punctures arranged almost iu lines, the 
sides towards the apex and the apex strigosc. Pygidiiim strigose, but 
sliining. Under surfiice green ; sides of the breast with scanty pale 
hairs and coarsely strigose, the centre smooth and shining. The mC” 
sosternal process very short and broad, densely pubescent along its 
front. Front tibiae acutely trideiidate. 

This si}ecies is allied to Cetonia fiilgida^ Uab. (genus JSrirldpis^ 
Eunii,), but is larger, without pale marks, and lias the head 
differently shaped. 

Though I have examined a series of ten individuals of this spe- 
cies, I see no indications of any external sexual distinctions. 


G-eograpliical Bistributipn of Indian Trosh water Uishes. — -Part I. 

The Acaiitbopterygii, Spiny-rayed Teleosteaii Pishes. By 

Fiu^cis Day, Jf.L.S., P,Z.S., &c. 

[Kead December 7, 1S7G.] 

DuEma comparatively recent times mucli interest has been niani- 
iiifcsted regarding the gcograpliical distribution of the feiiiia of 
India, and arguments Imve been adduced to demonsti’ate tlie 
predominance in it of the ‘Malayan or A.frican cleimuit. 

As a Bmall contribution to the facts wiiicli a:re !)cdng atxniniii- 
lated, 1 propose n eonsidoratiou of the distribution of the fresli- 
water fishes, believing they must afford evidence upon which some 
coiidiiBionfl may be based. My limits will bo .Ifiiiclustan proper, 
including the Punjab and Sind, as well as Ceylon, Assam, Burma, 
the AndamaiiB, and tho iN'icobars. 

Tlie freshwater fishes consist : — 

(1) Of those which reside entirely in fresh water. 

(2) Of those which enter it from the sea for breeding or pre- 
daceous purposes, 

. The second wdll be briefly considered, and' only when the spe- 
cies belongs to a genus which likewise inhabits fresh water, In 
such instances it will be necessary to trace out every species of 
which the genus is composed. 
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The freshwater fishes, thus circumscribed, consist of : — 

(a) Hilhresidents, wliether entirely or occasionally. 

(h) Fishes of the plains, some of which are migratory, extend- 
ing their range over vast regions, whilst others are more locally 
distributed, such as being confined to Cutch, or "Western or South- 
ern India including Ceylon, or restricted to the deltas of large 
rivers. ■ 

This investigation may, for convenience, be divided into :• — 

I. The distribution of Acanthopterygii. 

II. „ „ Anacanthini and Siluridse. 

Jill 3, „ Cyprinidse, Clupeidse, and their allies. 

Restricting myself in this paper to the Acantliopterygian or 
spiny -rayed Teieostean fishes, we find nine families W’^hich possess 
true freshwater representatives in India. They are as follows : — 

1. PERCiDiE]. Genua 1. Amlassis\ Commerson. 

a. Fresh waters throughout India, also in Malay archipelago. 
h. Marine, both Malay archipelago and Africa. 

2. Natoim. Genus 1. Bleeker. 

Fresh w'-aters of India (excluding Sind and Ceylon and 
Burma. 

Genus 2,» N'andim^^ Guv. & Yal, 

Fresh waters of India to the Malay archipelago. 

Genus 3. Pristolepis Jerdon, 

Malabar®, Burma, Siam, and Malay archipelago. 


^ Tliisgemisiiielticles: — O'/mwda, pi, Ham. Buch.; Swaiuson ; JBo- 

ffoda, Parrmhassis^ and Psmtdambassts, Blecber. 

^ Includes Bedida, Gray. 

^ Tie iishes of Ceylon liave been so little worked out, that none of this family 
have been as yet recorded from that island ; but such is by no means conclusive 
evidence that they do not live there. I suspect Nandus m armor ahis will be 
found in the waters of the plains, and some species of BristolepU in those of the 
hills. Whilst writing this paper I discovered in the Indian Museum a collec- 
tion of Ceylon fishes made by Br. Kelaart, amongst which are several common to 
the continent of India. 

^ Includes Bedula, Gray. 

® Includes: — Cato^ra^ Bleeker; Jdaranand.nSjDB.j^ 

® By Malahaf I do not understand the districts so designated in Bloch’s time ; 
I only mean the western coast of India from below Mangalore. In former days 
the lower portion of the Coromandel coast was so termed j and even now the 
natives of Madras designate those residing to the south as Malabars. 
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Ss'Li'mro.B, G'Cuils 1. 

a. Fresli waters of India and Ikirina lo ilio ’Mala}'' arelii- 
pidago. 

?n Marine sjieeios found nko in A.friea and tko Malay a.rcfii« 
pelago. Thia faniily does not appear to bo represented in 
tbc lied Sea, <loubi'less due to tbo water being too edear, 
and no largo rivers opening along its coasts. 

4. GoBTiDiE. G-eniis 1. Artedi. 

a. Eresli waters of India, Ceylon, Malay aroliipelaigo, and 
Afri(aa. 

?}, Aliirinc, in India, Co}'lon, Malay arcbipelago, and Africa. 
Genus 2. Sw-j/dinni^i Oiiv. & YaL 
a, Eresli waters of Canara'* and Banna to tbe Malay arebi- 
pelago and beyond. 

Genius H. Feriophlhahinis, kSchn. 

Larger rivers of Bengal and Burma to tlic Malay arcblpedago 
and beyond, also West Africa. 

^ Tiicludes Bloeli ; Corinna and BtelUfe)\ Out. ; Uola, pt., 11. B. ; 

Lcmtmnus, Cut. &Va.L ; Pall. ; Hoij^aprion, Ilolb, ; JniUyodon (Riif)* 

Gill ; (Jl^eilofrema, v. Tsch. ; Gem/Q'}iemHii, Vhujhavhm, Baird’idh, 

IJapIoimdofus, lUdnoseion, and O^^dw^cmi, GWl ; I)ipIolej)L% bteind.; Jimido-- 
sedsna, .Blocker. 

® For synonyms sec ‘ Fishes ot Tndia,’ p. 283. 

Tneliides; — Sitpnpferm, Gill; Caiylopu<!^^ Guicli. ; Shy/dio'j)^ imii .Mleroskp- 
Blct^ivcr, 

Tlio followins’ specioH was ohlalned frorn the fi'csli wattn* uf Cmirira, but 
lifiTiiigboCTi mislaid, was (uniltcd (Vom Uio ‘Fishes oCliuliay As, Imwovor, itiS 
exist(mo.o is ot imporhiueo in iho goograpincal distribuiitm, I doHuribo it luw, 
8i'(!Yi>iiih C'aismT.M, n, sp* 

B. W. ,1). (!/y !’■ U, V. <1, A. U, 0. l:t, 1.1. KO, B. Ir. m. 35. 

Length oflus'id 51, of caudal fin {>.}, height', of body (> h'l iln^ total length, 
diameter 4 in tin,'' length, of ihii In^nd, rutho'r alnwii I (’Hnmel.m' IVom tlie 
ondofHiKJUb mul 1.^ apart. Ikdj/ siibcyiindrieal ; upper Hurraoe of llio 
li(‘ad tbit, and its greatest hreadili ettualling its width, (ihiH, of immi.h ox- 
lendi:t'ig tau below the hrst third of the eye. Lower Jaw lioriwminlfy pbunal. 
I/ips thiciy tho upper with nuMuirsely fiduged edge: .snout not overhanging 
iho month. No barhels, Tf’cfk — in the u])}>or jaw, small, closely set, find 
implaiitfM.1 in {hoguinB in a single row: in the lower jaw the ouler row ho- 
rizontal ; posterior to them, and above the symphysis, are two wl ro'Ug rtv 
curvod civnines. Fins — dorsal spines filiform and prujoeting beyond tho 
inemb:rano ; caudal rounded. Smlcs strongly otimoid, of irregular sizes and 
shapes, and iti irregular rows ; they extend forwards to nofirly jib far as tlio 
eyes ; none on tho head. , brownish, with eight or nine' rings of a 
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Q-eilUB 4. Meotris \ Groiiovius. 

Large rivers of India, Africa, and the Malay archipelago* 

5. EHYFGHOJBDELLiDiE* Q-enus 1 . WiynclioMella^ Cuv* & VaL 

Erom Syria through Sind, India, Ceylon, Burma, to the Malay 
archipelago. 

G-eiiiis 2. Mastaeemhelus, Cuv. <& VaL 
Eroiii Syria through Sind, India, Ceylon, Buraia, to the Malay 
archipelago ; also West Africa, 

6. MuaiLiD.E. Greims 1. Mugil^ ArtedL 

a. Eresh waters of Sind, N,W. provinces, Bengal, Assam, 
Burma. 

5, Marine, to the Malay archipelago and Africa. 

7. Opiiiocn'PiiA.iiiBv'E. Genus 1. Ophiocephalm, Bloch, 

Eresh waters of Beluchistan, Afghanistan, throughout India 
and Ceylon to the Malay archipelago. 

Genus 2. Ghanna^ Gronov, 

Ceylon and China. 

8. Labyriktiiici. Genus 1, Anabas, Cuvier. 

India and Ceylon to the Malay ai'chipelago. 

Genus 2. Tolyacanthus^ Cav. &> VaL 
Caiiara, Southern India, Ceylon, to the Malay archipelago. 
Genus S. Osphromenus Laeep. 

Eastern Bengal, Assam, to the Malay archipelago. 

Genus 4. Trichogaster Bloch. 

Sind, through India (except Madras and south of the Kistna, 
Malabar, and Ceylon) to Burma and Siam, 

0. CifftOMiDES. Genus 1. Mroplus^ Cuv, & Val;^' 

V esterii and Southern India, also Ceylon. 

If we examine the foregoing 9 families and 19 genera, we 


darker tint eiirrounding the body and wider than the ground-colour ; dns 
dark, most deeply so at their edges. 

Mak South Canai-a, whore I procured two specimens in fresh water, the longest 
' being 3 inches. 

^ For genera included see * Fishes of India/ p. 309. 

Includes: — Triekopm, CtenopSf M^CleXl, ; Tneko 2 ms, KneiV. 

® Includes Colisa, Cuv. & V“al. 

Includes Pmidetroplus^ Bleeker. 

MKK. .TOtTH-lSr. — 55OOLO0T, Ton. XFir. 13 
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ciiirnofc lielp observing iluit they do xiot give one single instanee 
of a freisliwater gciuis being restricted to '.India and Africa, whilst 
thci majority are coinmon. to tlic Indian and Malayan faun®. In 
sborty they may be divided as follows:— Of the 10 freshwater 
geticra, 15 reach the Malay arcltipelago ; of the remaining 4 
genera, Badis exists in Burma, and may extend to Siam and 
beyoneb Tr(.cJiofjmter m found in Siam, wliilst Charma is common 
to Ceylon and China. The remaining genus, Etroplus, is eon- 
fined to Western and Southern India, also Ceylon ; whilst recently 
I)r. Blocker has discovered that a nearly allied genus (Faretrop- 
Ims^ Bleekcr) is present in Madagascar, This island, however, 
may or may not originally have been joined on to Africa. It has 
been observed that 'Madagascar, divided from Africa by a deep 
channel SOO miles wide, possesses so many pcenhar leatiin^s as to 
indicate separation al a very remote antiquil-y^ or even i^o render 
it cloiibtfal wheflicr the two countries have ever been absolutely 
united ” (Wallace, ' Malay Archipelago,' ii. p. 11). 

Out of the foregoing 10 freshwater gexiera existing in India, 
only 8 have as yet been recorded from Africa, but 15 from the 
Malay archipelago, whilst all the marine genera common to A.frica 
and India extend to the Malay archipelago. 

It may therefore be fairly assumed that amongst l:hc fi'cshwater 
Aeanthopteiygian fishes of India and Ceylon a well-marked 
Malayan character is present, wlavroas an African element is but 
slightly apparent. 

Having thus hrieilj disposed of tlie and genera, it l)c- 

comea Ticcossary to show where various s|’H'‘cies nrsithgjuid the?, 
range witliin wliich iluy arc limited, in ordc.rto ati.;em|')f- lio evolve 
wliethcvr any, and, if st>, what K\ihregions v%\hL 

Fann PKRorn.E. 

' (lenns A'M'uahsts* 

L A . N A N A ' , Earn, Buck, 

Simh the' entire plains of India («\Ke1udi>iig the Mjihthar coast mid Assam), 
to Burma. 

2. A. RANOAb Earn. Bnch 

Includes:— phvla md 0. httgotla. Ham. Buch, ; Amkmh ohhmjn, 
Ouv. & Val ; inMea, M^OlclhuKl. 

lmlx\(U^\~-Ohamta Ida, Ham. Buch. (young) j C ntmnin^, M.d’l0lhmd; 
Amhams Barhvi, f^ykes : A, Ouv. ife Val 
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Sind, tlie entire plains of India (excluding the Malabar coast and Assam), 
to Burma. 

3. A. BACULis, Ham. Buck, 

From the Punjab to Bengal, Orissa, and Burma. 

4. A. Thomassi, Daij. 

IVestern coast of India, from South Caiiara, certainly as low as 
Cochin. 

5. A. Dayi Sleeker. 

Malabar coast of India, especially its more southern portions. 

The representatives of this genus in India are divisible into 
three classes : — - 

A. — 1. A. CommerBorvii^ Cuv, & Yal.j from the Sed 
Sea and east coast of Africa, throughout the Indian Ocean. 2. 
A. interrupta, Bleeker, from the Andamans to the Malay archi- 
pelago. 3. A. gpnnoceplialus“, Lacep., from the east coast of 
Africa, through the seas of India, to the Malay archipelago. 4. 
A. urotmiia Bleeker, from (? Eed Bca,) Seychelles and Anda- 
mans to the Alalay archipelago. 

Out of the foregoing 4 marine species, S appear to be common 
to botli the African and Malayan fauna:*, and 1 to the Andamans 
as well as to the Malay archipelago. 

B. Mstmrg. — This comprises species concerning which it is 
very difficult to decide whether they inostlj^ prefer brackish water 
or extend their range downwards to the sea or upwards into 
the rivers. Thus wm have A. nalua, H. B., ■which appears to fre- 
quent the entire coast of India, the Andamans, and the Malay 
archipelago. 

C. Freshwater . — There are 5 species at present recognized : 2 
are generally distributed throughout Sind, India, and Burma, ex- 
cluding the Malabar coast ; 1 appears to be absent from Sind 
and Southern India, but is otherwise distributed as the other two 
species. The remaining 2 species are found from Canara down 
the w^estem or Malabar coast of India. 

The deduction from the, foregoing must be that South Canara 
and Malabar possess distinct species of this genus from those 
distributed elsewhere throughout vSind, India,' and Burma? 

^ Includes ?A. malaharieus, Jerdon. 

^ ImludiQS A, Bimimwrt, 0, &Y.; Brhjpsis arg^rozora, C.&T, ; A?7ibassis 
Vachelliy Peters, 

Includes ?A. denfmdata^ Klunzinger, 

13 ^ 
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wlierean tlsose in tlie latter wide extent of country appear to be 
^^enerally diffnaed. Tlie Malabar^ are local racew, wboreas tlie 
l-findii«tati forms Are widely spread. 

Family Nanptdar. 

Grenus Badis. 

1. B. Buck AN AN I, lUeeker. 

From the N.W. Proviiices to Bengal, Orissa, and Western India ; also 
found ill Assam and Burma certainly as high as Mandalay. 

2. B. DARIO, Ham. Buck. 

Northern portions of Bengal, Beliar, and along the western ghauts of 
India. 

Genus Nandus. 

N. MARMORATUS^ Cm. Val. 

Throughout the whole of India and Burma (excluding Ceylon and Sind) 
to Siam, 

G-eiius Prtstolkpis. 

L P. MARGINATUS 

‘’Western ghauts of India and rivers along their bases. 

2. P. MALABARicus, Guntker. 

The same localities as the last, of which it may be merely a variety. 

3. P. FASCiATUS'h Bleeker. 

'Fresh waters of Burma, Siam, and the Malay archipelago. 

Tho species of the three Nmidioid genera found in India give the 
following results i—WanduBw generally distributed except in Sind 
and elevated regions, extending eastw'ard at h^ast; to Siam. It is 
a -widely diffused 'iislu Badu shows Bpecu^s (perhaps the two aro 
varieties of ono) extending from the plains o'n to moderately elc^- 
vated hills, and having a wide distribution to tlic3 east. 
fis is more confined to hilly regions or their bases in India proper, 
or, rather, Malabar; and then a wide hiatus exists, as it has not 
been discovered nearer than Burma, 'where it is found in the 
plains. There is, however, a slight difference in tiiese fishes, whiels 

1 have omitted allusion to A. fhermalw, C. & T., from the warm springs of 
Cania,' in Ceylon, and which may be one of those montioned m found in India, 
Anyhow it proves the existence of ibis genua in the fresh waters of Ceylon. 
Includes pt., Gray & Hai*dw, 

® Includes (Jatr.p-a tefracanthm^ Giinfcher. 

Includes Catopra Gi'mther. 
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sliould be remarked. The Malabar form or forms have villiform 
teeth on the vomer ; those in Bnrma and to the east have globular 
ones, 

Tam. Sci^NiDJi:. 

Grenus Scijina. 

S. coiTOR ^ Ham, Buck. 

Throughout the larger rivers of India and Burma, descending to the sea 
at certain seasons. It has been taken in the Malayan peninsula by 
Dr. Cantor. 

Estiiarj and* marine examples of this genus are found both 
along the coasts of Africa, through the sea of India, to the Malay 
archipelago and beyond. 

The following species inhabit the seas and estuaries of India : — 

1. Day, Beluchistan to Bombay, 2. 

Lacep., seas of Africa to the Malay archipelago. 3. S. Vogleri^ 
Bieeker, seas of India to the Malay archipelago. 4. B, sina, Cuv, 
& Yah, from Beluchistan through the seas of India to the Malay 
archipelago. 5. B. mija Ham. Buch., estuaries of the Ganges 
and Japan. 6. B, axillaris^ Cuv. & Val, seas of India. 7. B. 
alMda"^^ Cuv. <fe Yah, seas and estuaries of India and Burma, 8. 
8. diacanthm Lacep., seas and estuaries of India to the Malay 
archipelago and China. 9. 8. emeus Bloch, seas of India to 
the Malay archipelago. 10. 8. maculated ^ Bh Schn., seas of India. 
11. 8. Belengeri^^ Cuv. & Yah, seas of India to the Malay archi- 
pelago and beyond. 12. 8. semiluctiiosa^ Cuv. <& Y al,, from Be- 

^ Bcimm {Corvina) nasus, Steiiicl., from Calcutta, is probably this species ; 
also Jbkni'us Bussii'micri, Oautor, from Tinting, tbe Malayan peninsula, and 
Singapore. 

^ Includes tella kutchelee, Bussell; Cormna mldailo^ Cantor; C. 

Wolfii, samgitemsis, imH Gebbica, Bieeker; 61 Peters, — from the Mozam- 

bique through the seas of India to the Malay archipelago. 

^ Bekmioides asper, Blytb (young). 

Inoludoa:— roiz'or, Ham. Buck, ; Joknius ami, Blyth; Corvina 'Neiili, 
Bay. 

^ Includes neUa Bola ckaptis, H. B. ; Jbknius 

cataiem and Cormna phtpeepheda. Out, k Val. ; Bcimna maculaia, dray & 
Hardw. ; Johmis Valemiennei, Eyd. 

^ Includes Otolithus macrophthalmus, Bieeker. 

” Includes Berea sarbhdlah, Buss. 

^ Includes : — Sparm, Bussell, %. cxi. ; ? Corvina bbata, Ouv. k Val. ; C, 
K'uhiii Cuv. & Val. 
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lacbistau through the seas of India to 13, (fkiiwm^ 

Dajj seas of India, 14, carutta^^ Guv. •& VaL,, seas of i'ndiato 
the Malay archipelago. 15. /S', oi^se-us^ Day, Malabar coast of 
India. 

The i'oregoing 15 species of marine and estuary Smhemis can ho 
divided thus : — 6 as yet recorded only from India ; S Iiulia to the 
Malay arehipeiagOj or Ohina, or dapan; 1 from India and Africa 
to the Malay archipelago. But the fact must not be overlooked 
that there has been no worker along the African coast as IMecker 
has worked the hsii-fauna of the Malay archipelago. 


Bam. G I inK. 

Genus Gobjlus. 

G. oujRis% Earn, Much. 

Fresh water tiirougliout the plains of Eudiu, Siwdj Ceyloig and Burma to 
the "IVIalay areliipelugo and east coast of Africa ; also found along the 
coast. 

The following species inhabit the seas and estuaries, some as- 
cending up tidal rivers 

1. (t. hj/noensis'^^ Eieluxrdson, sea at Andamans and Malay 
archipelago. 2. 6-. se.vfmciidm, Bay, sea, Madras. 3. Q\ hre- 
virostris^ Gliiitlicr, sea at Kurracliee in 8ind, also Oliiiia. 4. 
grlseus, Bay, CMtuaries, Madras. 5. G. jfohjnema, BJeeker, seas of 
India and Malay archipelago. 0. G. macposfoms, Steiiid, sea, 
Bombay. 7. -G. ( 'Uv. A VaL, from Sind through 

the seas of India to tho Malay nrchipchigo. 8. G. ocellcam^ 
Day, son, 8iiul and P/omlmy. Jh 61 Mumni, Day, sea, 'Bombay, 

10. 6. ej/auomos\ Bcas of India to the IVfalay archipelago. 

11. (£ erlni[ger\ Guv. A Vhi!., seas of east coast of Alrlca,' India, 

to tiic IVlalay arciiipMagt). 1.2. G, Bleeker, estuaries 

i TncliH’h.'H 8. (1 kV. 

^ Includes:— (:A korah mothth^ koku, and hu'/ka kokah, Eiwaeli; fr. kujyah, 
Sykes; (:L kokktu, mkhus^ and kora, Ouv. &VaL; &. pk(/^ce2ihaim, Tctera ; 
(x. spcotahilm, 

5* Indudea (u MJio/)kfhalmtu% Blceker. 

Includes:— 6. nuna. mottah, Eussoll; G. mienatus, Ciiv, & Val. ; 6, 
rostk/ma, Bleeker, 

^ Includes (h f^eiosm, J erdon (not Cuv. & Val.). 

® Includes 6. hfeinjilh, Cuv, k Val,; 6, Kreffd, Sleind, ; 6. caninm, 
(Gunther and Playfair, Fish. Zanz. (not. Ouv & Val). 

® Includes aniimmmnsw, Bay, 
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and the sea from the Andamans to the Malay archipelago. 13. 
G. Bleelceri, Bay, estuaries, Madras. 14. G. zojialternans, Bay, 
brackish water, Madras. 15. G, hiocellaiim^ ^ Ciiv. & Yah, coasts 
of Sind, India to the Malay archipelago. 16. G. madrasjpaimisis^ 
Bay, estuaries, Madras. 17. G. Meilll^ Bay, sea and estuaries, 
Madras. 18. G. melanmUcta^ Bay, estuaries of Madras. 19. 6r. 
cristatiis, Bay, coasts of India. 20. G, tentamilaru“, Cuy. & YaL, 
seas of India to the Malay archipelago. 21. G. aGuti 2 )ennis \ 
Guy. & Yah, seas of India to the Andamans. 22. G. striahis^ 
Bay, estuaries of Madras and Oanara, ascending rivers. 23. G. 
pei^Bonatm Bleeker, estuaries and seas of India to the Malay 
archipelago. 24. G. mtalabariciis, Bay, estuaries of Madras, and 
ascending rivers in Malabar. 25. G, planifrom^ Bay, sea, Bom- 
bay, 26. G, elegam^ Ciiv. & Yal., sea, Bombay and Malay archh 
pelago. 27. Elipp., Eed Sea, seas of India, to the 

Malay archipelago. 28. G. Eimh., estuaries of the 

Hooghly. 29. G, cillo-pimctatus ®, Cuy. & Yah, Eed Sea, seas of 
India, Andamans, to Eeejee and beyond. 30. G, semuloliatus^ 
Guv. & Yah, lied Sea, Andamans. 31. G. magmloquiis, Bay, sea, 
Madras. 32. G. planlceps, Bay, sea, Madras. 33. G. sadmiun'- 
dio^ Ham. "BucIi., estuaries of Ganges and sea along the coast of 
Burma. 34. G. melanomna Bleeker, Andamans and Hicobars 
to the Malay archipelago. 35. G, minus, Ham. Buch., estuaries 
of the Hooghly and Burma, ascending rivers. 

The foregoing 35 species of marine and estuary Gobies (Gohius) 
can he divided thus : — ^21 as yet only recorded from India ; 11 com- 
mon to India and the Malay archipelago ; ' 2 common to India 
and China or beyond ; 1 common to Africa, India, and the Malay 
archipelago. 


^ IiioUtdes G. eehbiem, Ouv. & Vah ; G, siiblitus^ Cantor. 

2 Inckitles ff. 'macriirits^ Ulecker. 

^ Includes' fr. sefosiis, Cuv. 6i Yal. 

^ lucliides:— (h '^nclanocH^philm m\di grammepomus, Bleeler; G, UUmHitus, 
Steind. ; G, BfoUezka^, Day. 

® Includes: — G, venimlh, Cny. & Yal.; G^mtersimcttiSf Eiclardson; G.pe- 
Tiophthalmoides, Bleeker. 

® G, pimctillatuB, Elipp. ; (r. VadangensiB, Bleeker ; G. hfcvkcx^s, Blyth. 

^ Includes (r. goModon, Bay. 
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(.tcuus Stcydium, 

1. S. FASCIATIIM, 

Fre«li water of Bumuu 

2. S* GiiisEUM, Bay, 

Fresh water of Caiiara. 

Genus Pejiiophthat^mus. 

P. SCHlLOSSEKl\, 

This little fish is found in fresh water and also in estuaries from Bengal 
to the Malay archipelago. 

The following species likewise inhabits the sea and estuaries : — 
P, KoelreiiierP^ Pallas. It extends from India to the Malay 
archipelago. 


Genus Eleoteis. 

E. FUsoA'k BL Bohn, 

This fisli is found far inland in fresh water ; it also inhabits tlie 
west coast of Africa, seas of India to the Malay archipelago and 
beyond. 

The following species of this genus inhabit the seas and estua- 
ries, some ascending tidal rivers : — 1. JE. maerolejndofch Blocli, said 
to have come from India. 2. M mttralis, Ouv. & Yah, seas of 
India to the Malay archipelago. 3. P. seaY/niiata, Ciiv. & Yah, 
Ceylon to tlie Malay archipelago. 4. E./elieep^y Elyth, Aiida- 
inans. 5. 'M. macroio-n^ Eleckem, estuaries of Lower Bengal and 
Buniia. 6. E, porocephalm'^^ Ouv. & Yah, seas and estuaries of 
Burma, and tlie A,iulamans to the Miilay archipelago. 7. JY 
ophwce^lialm^\ Ouv. Yah, coasts of Airica, AiKlainaus, to the 
Malay archipelago, B. M, mvifrom^ Blyth, AndamauB. 0. iY 
cmiaremw^ Day, Canara. 10, B, luim. Day, .AiidamaiiB. 11. lY 
sdntittam^ Blytli, Akyab and Andamans. 12. B, UtoraUs^ Bay, 

^ Ineludes (r. iredcmmi-raddatm, sf^ptcm-'racUaius^ and novem-radmfu.'^. 
Ham. Biich. ; Teriopktkaimm FreyemeU^ Cuv, & VaL 

* lacludes :-~-Beriophthahms papilio, BL Schii. ; B. argentilincatm, C. & V. ; 
P, hdolOf Less, ; P, modestus, Cantor ; P. dipus, Bleeker ; P. fimat-m, Bhih. 

® Includes :—CobitAs pamfwa, Foret. ; Cheilodiptcrus eulius, Ham.Buch, ; Kko- 
tris nigra, Quoy & Gaim. ; E, muurUmius, Bennett ; P. mcerta, Blyfcli ; ih soared, 
Playfair. 

^ Includes EUoirh CamorU, Gunther. 

® Includes P. margaritaeea, Cur. & VaL ; E, viridir,, Bleeker, 
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Andattians. 13. J/. ca]perata^. Cantor, coasts of India, Andamans, 
to the Malay archipelago. 14. JE. hutiH% Ham, Buch., seas and 
estuaries of India to the Malay archipelago. 15. E. amhoinen- 
sis Sleeker, seas and estuaries of India to the Malay archipe- 
lago. 

The foregoing 15 species of marine and estuary Eleotres can be 
divided thus : — 8 as yet only recorded from Indian localities ; 6 
common to India and the Malay archipelago ; 1 common to India, 
Africa, and the Malay archipelago. 

Earn. EnXNCHOBDELLIDiE. 

Glenns IIuxnchobbella. 

R. ACULEATAh BIog1i» 

Estuaries, brackish waters, and deltas of large rivers throughout the 
Indian (? Ceylon) district, and extending to Borneo and beyond. 

G*enus Mastacembelus. 

1. M. UNICOLOR, Cuv. Vah 

Fresh waters of Burma to Java. 

2. M. ZEBRiNUS, Blyth, 

. Fresh waters of Burma. 

3. M. PANCALUS'^ Ham. Bach. 

Bombay Presidency (inland), deltas of large rivers (excluding those of the 
Malabar coast and Madras south of the Kistna), also Assam. 

4. M. ARMATush Lacep, 

This freshwater fish is found throughout the Indian region re- 
ferred to, both on the plains and even the hills ; it extends to 
China. 

5. M. GUENTHER!^, Day. 

Fresh waters along the Malabar coast of India. 

The 5 species show the following distribution : — 2 throughout 

^ Includes E. koilomatodon, Bleeker. 

® Includes A hiimeralis, Cuv. & Val. ; E. prkmatica, Bleeker. 

® Includes E. ha^ccata^ Blyth. 

^ Includes : — RliyncdwbdeUa ojnentalis and aml^ Bl. Schu. ; E. oceUata, Cuv. &, 
Vah; Mastacemhehis peniophthalmus^ Gronov. 

Includes Mastacembelm punctatusj Ouv. & Vah 

® Includes: — -ilf. and Ouv. & Val. ; Macroynathus 

candattcs, imdulatus, and jHamiltoma, M'Olellaach 
Includes ? Mastacembelus malabarieus, Jordon, 
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India to Cbiiia; 1 iisdia, exoiiidiiig the wcvsfc aud south coasts^ 
also .Assam ; 1 locally iu the AUilabar coast ; I locally in Burma. 


Bam iiy M u a i iM u je. 

Genus Aiuuiii, 

1. M, coRS'ULA, Ham, Bitch. 

Kivers and estuaries of Bengal and Burma. 

2. M. Hamilton II, Bay. 

Rivers of Burma. 

3. M. CASCASIA, Hum. Bitch. 

Ganges and Jumna rivers ; also in tlie Brahmaputra, in xlssarm 

Of the foregoing three species of Mullets ‘ from the fresh waters 
of India and Burma, none has been recogniiied cither in Africa or 
the Malay archipelago, 

following out the sea and. estuary species of this genus would 
lead to 110 coiicliisioiiB. Mullets extend their range through vast 
regions ; and those found ia India and Africa appear, with but 
lew except ions 3 to be also present iu the Malay archipelago. It 
ia curious, however, that the freshwater species in India have 
strongly ctenoid scales, sucli in the marine forms being usually 
cycloid or feebly ctenoid. 

Fain. 0 1* n i o c k i? h xi l i. d m . 

Genus OrHiocEPirALOs. 

1. O, MARULios% Hum. Buck, 

Fresh waters throughout imha ami Ceylon to CiiiiiM. 

2. 0, LEUOOinjNCTATOsh St/hs. 

Deecmis Coromanded aud western coasts of lutiiaj, Cldmn 

3. 0. FSHiU)o,MAEiJi;ins, Gimt/ier. 

1 Mysore, probably a byhihL 

^ 4. 0, BAECA'*'., Ham. Buck. 

Large rivers of Bengal, N.W. Provinces, and Assaim 

* Great^ errors occur iu the diBtribulujn of Indian llshes, duo to misliili'os ori- 
ginating with Jjiufopomi umsoum-nalurnlisls, who, transposing labels, still 
adlioro to their original statements. Thus M. nqndenm^ Gfmtlier, is evidently 
a skin, of M, dummied^ Guv. Val., erroneously labelled Nopal instead of 
Calcutta, 

lucludos K}£hmeplMlH8 dlieoi^hnmii^ul.f aud 0. aimdinmt ii,% Bay (young), 

® Incliideft Rusself H pL 173, CK gnmdimsuA C, & V. 

Includes *tO. nitjricmis. Cl nucl 0. mnxMdnSf M*01ellantL 
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5. 0. MiCROPKLTES^ GllV. df Val. 

Canara and Malabar, also Siam to the Malay archipelago. 

This fish is ¥ery peculiar in its colour ; having obtained one 
afc Cochin of a bright scarlet with two black bands along the body, 
in 1863, 1 naturally concluded it could not be the immature of 
0. micropeltes^ described in the ‘ Catalogue, of Eishes of the British 
Museum ’ as “ brown with lighter longitudinal stripes.” Eeturn- 
ing to that coast ten years subsequently, I discovered the O. mu 
cro^eltes at Trichoor, about 40 miles north of Cochin ; and a few 
months subsequently I was enabled to collect in Canara adult 
and young. At Berlin, and subsequently at Br. Bleeker’s, I have 
convinced myself of their identity. But it is very peculiar that 
this fish has such a local distxdbution in India, reappearing in Siam. 

6. 0. STEIATUS% Bloch. 

Fresh waters of the plains in the Indian and Ceylon region, Burma, to 
the Malay archipelago and beyond. 

7. 0. STEWARTii, Playfair. 

Cachar and Assam. 

8- O. gachua\ Ham. Biieh. 

Fresh waters of the ])kms, and also some of the hilly ranges of Belli- 
chistan, Afghanistan, the Indian and Ceylon region, Burma, and the 
fresh waters of the Andamans. 

9. 0. PUNCTATUS^ Block. 

Fresh waters of the plains in the Indian and Ceylon region, Burma. 

The 9 foregoing species show the following distribution -2 
throughout India to the Malay archipelago or China ; ■ 1 the 
Indian region, including Ceylon, Burma, and the Andamans ; 1 
the Indian region, including Ceylon and Buxmia ; 1 Deccan, 
"Western and Coromandel coast and China; 1 perhaps Mysore; 
1 large rivers of Bengal, IST.W. Provinces, and Assam ; 1 Malabar 
coast, then absent until Siam, whence it extends to the Malay 
archipelago ; 1 Cachar and Assam. 

The distribution of the O^Mocepliali deserves particular atten- 
tion, one species, identical with O. gaclma of India, being found 
in the Andamans. Eeasons will be subsequently adduced favour- 

^ Includes 0. sery)entmus, Q. & V., and 0. diyylogramme^ Day (yoimg), 

^ Includes 0. wraM, Lacep., and 0. chma, Ham. Buch. 

3 Includes : — 0. hora mmlta, Bussell ; 0. (mrmitiactis, Ham. Buch. ; O.fuscus, 
marginattiSi and limbat'tis, Ouv. &yaL ; 0. mo7ita7inst McClelland ; 0. Kelaarti% 
Gunther. 

Includes : — 0. Iwroumi, Lacep. ; 0. Ham. Buch . ; 0. indiem, MDlel- 

land ; 0. ffffinist Oimtlier. Fresh waters of the plains of the Indian region and 
Ceylon. 
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iiig tlic belief that the frcfcihwater ILsIich of the AjiilaiiiJiiiH and 
Wicobars are idciit ical with of i ndiii. Eiit aH freHliwjitcr fialies 

eamiot live in ilie nea, tijoy are iiiuibh^ to pan^ from ihe Bminlaiid 
to distant islaads ; eiHuse(|uently there must at some auterior 
|)eri()d have 'been a land eonucxion, to luako the eoiitinuitj of the 
fre.^sh watc^rs possible. ‘Admit such to bo a faetj there arises the 
questiou, Are the aborigineB to be couBidered African whilst tlie 
freshwater fish are Indian? or are we to look to the remnants of 
the aboriginal races ot the hills of Hindustan to iind the relatives 
of these people ? Does not tlic presence of these liidian fishes at 
the AiidaiiiariB afford another link in the evidence that those coral 
islands are sinking P for were they rising from the oceaiij how could 
we expect to find Ojikiocejyhalm gachua^ H. B., and 
funcluw, IL B.j in existenco in their fresh waters ? Introduced the 
latter one could not have been ; for it to cross tlie intervening seas 
is an ini possibilityj— leaving us to believe either in a former land 
connexion or a new creation, and that not of new" species but of 
fishes identical with those on the inaiuland of India* Again, the O. 
leiwoptmctatm appears in the Deccan and around the coasts, reap- 
pearing in China. But the O. QnicropeUes is still more extraordi- 
nary: it appears to be confined to Canara and Malabar nearly 
as far south as Cochin ; then it is entirely absent until Siam is 
reached, whence it extends eastwards. 

G-eniis GiiAJsnA. ’ 

C. OEiisNTALisl, BL Schn* 

Tiiis B|)ecies has only been found in Ceylon. It is vary similar 
to OjyJdocephd-m gachtm^ whiclj is frequently iiHiiid with one of 
its vcntrals deficient. 


Earn, h A B V lu K T n jt e i. 

Genus Akabas* 

' A. SCANDENB® BuifL 

Tlironghout Bengal, Assam, throughout Southern India, the Malabar 
coast, and Ceylon ; also Burma to tlie Malay archipelago and bcyoiul 

Gen m Bo l yac aktu us . 

L P. cuFANUs, Cm?;. Veil 

Southei’E' India on the Malabar and Coromandel coasts. 

InolndeB Chimna hulica^ Croriov. ed, 0ray. 

^ Jindudes Bloeh ; Coji(?i<x>}>ojkts^ Ham. Hurh. ; Antthas 

qnnmu% (H-ray & Hardw. ; A. trifhdati/s^ Ivaup ; A. oligoleph, CKiiUlicr. 
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'■2, P. siGNATUS, Gunther, 

Ceylon and Java* 

Genus Osphhomkjjits. 

O, NOBILIS 5 McClelland. 

Rivers of N.E. Bengal and Assam, extending to those of the hills. 

Genus Trtohog-aster. 

L T. chuna\ Ham, Buck. 

Deltas of the Ganges and its branches, and the Brahmaputra. 

2. T. LABiosus, Day. 

Irawaddi. 

3. T, FAsciATUs^ Bi. Schn. 

Coromandel coast of India as far south as the river Kistna, Sind, Punjab, 
N.W, Provinces, estuaries of the Ganges, Orissa md Assam, also 
throughout Burma. 

4. T. LALius^ Ham. Buck. : 

Sind, Jumna, and Ganges rivers as low as Calcutta. 

Fam. CiiBOMiDES. 

Genus Etkoplus. 

1. E, cANARBNSis^ Day. 

Fresh waters of South Canara, not extending down Malabar. 

2. E. maculatukS®, Bloch. 

From Canara down the Malabar coast, Madras, and Mysore, 

3. E. suRATENsis®, BlocL 

From Canara down the western coast, extending inland on to the Ghauts ; 

along the Coromandel coast as high as the Kistna ; also Ceylon, 

It is now necessary to examine the foregoing species as a whole, 
showing where they are found, and to where they extend, as only, 
by doing so can one ascertain the tendencies shown towards 
either the African or Malayan fish-fauna, 

' Includes fTrkkojmdHS sota^ Ham. Buck, 

® Includes T. colisa, bejem^ and cofra, Ham. Buch., and Colisa jponiicerimaj 
Ouv. &Val 

^ Includes CoUsa umeolm\ Out, & Yah 

^ I) 22 [ 8, A ]_^ jj^ 22. Yellowish buff, with about 8 vertical 

bluisb-black bands. See * Fishes of India,’ p. 414, pi. 89. fig. 5. 

® Includes Chetodon kakaifsel^ Lficep., and Mrajplus eorucM^ Cuv. & Yal. 

® Includes Mroplus meUayris, 0. & Y, 
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Indian rngiun'*' to Afri(^a and ilic Maljiy an'liipcla.^o 

„ to ilio Aialay ar(dnpchiu;'o, 

„ (oxchiding’ Malabar and AMsain) to IbiniKi 

„ (excluding Malabar, Awsaiu, and, Burma.) 

„ (excluding Oeyloii and Sind) io Buruia 

,, Ceylon and Eiinna 

„ Ceylon, Eiirma, and Andariians 

„ (exeduding Soutlieru India juicl Malabar 

eoasi) 

N.W. Provinces and regions to the south, Western India, 

Assam, and Eiirina , 

Bengal, Bonna, and AEala}'" archipelago 

Burma, Siam, and Malay arciiijudago 

Banna 

Bengal and Biiniia 

N.E. Bengal and Assam ’ 

Caebar and Assam 

Siiid, Jumna, and (langes 

G anges, J iimiia, an d Assam b 

Deccan, coasts of India, Cliiiia 

Western coast of India, Siam, Alalay archipelago 

W estern coast of India 

Clanara.. 


r> 

2 

I. 

I 

i, 


2 


I 

.1 

3 

•I 

1. 

1 

1 

1. 

3 

I 

j 

5 

9. 


Soutlieru India and Malaluu*. ; 3 

Geylon I, 

and Java. I, 

’Mysore 1 

l,i IB renmrkablo ilmi I am unable (a> find a single .Aca.niho- 


ptcnygiaii f rests water fish, resi rictial to Afrlsmand India: l.lu‘rea*n' 
two found in brdh regious : bul^ tiny also i\xi<md to tlu> Malay 
iirc]si|ndago. 

Altlsongb out {iftlm fon^going 4.5 spiarioH «>nly 2 a.r(‘ rcNddents 
of Africa, we. find 0 of iluun in the Malay andupidago whirls are 
also in India |)roj)C 3 r, and, 3 C(S(»xisi.(ud. in 'Burma and tbi3 Alabiy 
archipelago. Another Bpeclcs m <’oinmon to Geylcm asid Java,. 


Or they may be tbiis divided:— » 

llestricted to tlie Indian region 33 

Indian region to tiie Malay areliipelago 9 

Burma to the Malay arcbi^mbigo 2 

Gey Ion to the Malay arch i pehigi.) 1., 


This ig infeTOd^cl fco nuMm 'hnliu.,. flurl Him Funjnh 
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Of the marine and estuary species, I find : — couimon to India, 
Africa, and the Malay Archipelago. . . 6 

Africa only 1 

Malay archipelago 30 

India only 35 

Acaiithopterygiaii forms of freshwater fishes in India are most 
numerous in maritime districts, next in the deltas of large rivers, 
whilst they decrease as we proceed far inland. The Himalayas 
appear to be their boundary ; but on some of the lower ranges the 
ubiquitous Ophioceplialus gaclma manages to exist. It is remark- 
able, however, that the family having the widest distribution is 
that of the amphibious whilst it also is the one in 

which true spines are the least developed. 

1 propose deferring my general remarks until after the com- 
pletion of my analysis of the remaining orders of the fresitwater 
fishes, which must be done by following out the range of each in- 
dividual species. By such means only can we fairly consider it 
proved whether the African or Malayan fish-fauna most predomi- 
nates in India : it will show us distinctly the relationship of Ceylon 
to Southern India ; and likewise by such the former continuity 
between India and the Andamans and Hicobars may be proved 
or disproved. 


Description of a new Hornbill from the Island of Panay. By 
E.Bowdler 'SuABrE, ALA,,P.L,S.,E.Z.S., &c., Senior Assistant, 
^ioological Department, British Museum. 

[Read Deeeraber 21, 187(>.] 

In my paper on the birds of the Philippine Islands, wdiich the 
Society is about to publish in the ‘ Transactions/ I hove noticed an 
apparently new species of Hornbill from the Island of Panay ; but 
as Mr. Elliot is at the present time engaged on a Monograph 
of this family of birds {Biioerotidce), I have permitted him to 
figure this interesting species ; and as it is possible that the part 
of his Monograph containing a description of the bird may appear 
before my own memoir in the ‘ Linnean Transactions/ I think it 
but due to Professor Steere, myself, and the Society, herewith to 
furnish a short description. 

Professor Steere has given me the following notes respecting 
its habits: — I shot this Hornhill on the highest ridge of the 



15!,; 


1)11,. J. AT^DllESOK OK THE ITABTTS OF IIOTRK'BTFLS. 


inoimtanis w(?,st of Ilo-Tlo. TIvIb is fhe only place wliere any of 
ilso virgin forest is loft ; and there aloiio I saw tliese birds. They 
were not very rare ; but I could only get a single speeiineii, as 
they flow so high in the trees that iny gun could scarcely reaeli 
them,” 

Although closely allied to C. cassidix, it driFers in several par-^ 
ticiilars, as will be seen' by the following description. General 
colour above and below greenish black ; wdugs uniform with back-; 
tail hlac-k for tlie basal third, fulvous or light chestnut for the re- 
mainder, -with a tolerably broad greenish band ; head and neck all 
round dark cliestnut, inclining to fulvous above the eye and on 
the ear- coverts ; bill red, the casque deeply grooved. 

This interesting bird I propose to call CraniorrJimii^s waldeni, 
after Lord W alden (The Marquis of Tweeddale), who has, by his 
excellent imemoir on the ornithology of the Philippine Islands, 
rendered the study of these birds an easier task than could pos*- 
sibly have been the case three years ago. 


On the Habits ofHornbills, being extract of a letter by Dr. .Toitn* 
Akbebsok, P.L.S., Indian Museum, Calcutta, to Dr. J. 
Miteo!. 

I R<wl Bcwmbor^l, 1870.] 

Indian .M'useum, Cahniiia, 
Novonihar 24, 

In the Zoological (xardens here wm have two IIornbillB of generic^ 
clistiiictness, IB/droeism alMroslrif^ and Aeerfm mihritfimllky Blyili. 
The other morning, on visiting the aviary in which tiiese birds are 
kept, I wais astonished to find the Aaetm mdrmfieoUis tossing 
about and eatching with its bill a specimen of the Little Lori- 
keet, Zorieulm mrnalu, which it. ultimately swallowed head 
foremost. Since then I have had this bird regularly given one 
Sparrow a day, which it takes with evident giuio. The way in 
which it tosses the bird about, passing it through its bill from side 
to, side, from the head to the feet, seems to me to indicate that it 
does so to break the bones. It even goes carefully over each leg 
of the bird to be swallowed ; and the dexterity with which it 
pitches the bird about without letting it fall is truly remarkable. 
The' bird having xindergone sufficient tossing and bill-crushing, is 
then swallowed head foremost. 
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Mi/droclssa alMrostris treats Sparrows in tlie same maimer. 
The day before yesterday [letter being dated JSTov, 245 1876] I 
found Aeeros mihrvJieolUs discussing a rare Lory. I don’t tMnk 
that tlie babit is abnormal; for both birds manifest it and try to 
catch the smaller birds as they fly past. They are also very well 
cared for ; and particular attention is paid to their food. 

I ana also ratlier astonished to find that Rijlolates lioolock [the 
(xihbon] has a decided partiality for living birds, eating small 
living birds with avidity in the same way that tardi- 

gradus [the Slow Loris] does, seizing the bird by the body and 
always commencing at the head. 

But 1 could dilate to the extent of some pages on the food and 
habits of Monkeys. 

Further Eemarks on the Lemming, 

By "W. Bubpa Cbotch, Esq., F.L.S, 

[Read November 2, 1876.] 

(Plate XIII.) 

There are three questions in the natural history of the Lemming 
which still require elucidation, viz^ : — 1. Whence do they come ? 
2, Whither do they go ? and 8. Why do they migrate at all ? 
With regard to the first of these, no one has yet supplied an answer. 
They certainly do not exist in my neighbourhood, which is the 
most elevated region in Scandinavia, during the intervals of mi- 
gration ; and I suspect that the Kjolen range is assigned to them 
merely because it is a comparatively unknown distidet. The answer 
to question No. 2 is certain : they go to the sea ; those on the east 
of the backbone of Norway go to the Gulf of Bothnia, and those 
on the west to the Atlantic Ocean. The question as to the cause 
of these migrations remains ; and to this, one of throe answers has 
usually been given .•—first, an unusual reproduction and conse- 
quent deficiency of food in their usual quarters ; secondly, tli© 
foreknowledge of approaching severe weather, which is a very 
popular belief in Norway ; thirdly, a natural tendency to de- 
scend the mountain-slopes both eastwards and westwards from 
the watershed between Sweden and Norway. 

Now with regard to the first theory, I have invariably noticed 
during three migr^-tions which I have witnessed, that, just as with 
the Swallows, one or two individuals have preceded the main body, 

' LIXX. lOimX.' — iKOOnOGY, VOL. XIII. 14 
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and tliat during tl\u autumn, when the Lemmings first reach my 
iiciglibourhootl, thoir number is never large ; but after a winter 
Bpeiit beneath, the snow, they begin to breed with the first dajwS 
of summer, and tiriis develop the extraordinary multitude wdiicli 
is, as it well may be, the astonishment and terror of the country* 
I think, then, that excessive reproduction results from, and does 
not cause migration. 

Tlie second theory is the mere expression of a popular supersti- 
tion which has been conclusively falsified during tlie greater mi- 
gration of 187G--1877 as -well as previously, and may, I think, 
bo entirely omitted from our consideration. 

The tliird theory, that these migrations follow the natural deelivi*- 
ties of the country, will behest met by a reference to the diagrams 
(PI, XIII.). The chart (fig. 1) shows the general main declivities 
of tlie Scandinavian peninsula. Fig. 2 is a plan of the district in 
wWeli I have observed three migrations in ten years ; in this the 
diagonal path of the Lemmings swiramiiig across my la]^;e in 
Heimdaleii is very remarkable, and was . confirmed by almost 
daily observation. Fig. 3 exhibits, in section, the foregoing plan. 
I also give a statement from the ‘ Yerdens Gang,’ No. 125, for 
Oct. 23, 1875, Cliristiania, for what it may be worth. Tlie proper 
home of the Lemaan is the Norsk Higli-Fjeld, both the Lang- 
fjelde and Kjoleii, whence they migrate to the sea, either to tlie 
North Sea, the Atlantic Ocean, or the- Gulf of Bothnia.” Thou 
follows a list of remarkable migratioim 


By Throndhjem, west 1580 

„ Nordfjord „ 1048 

„ Tornca, east 1697 

„ Lnlea „ ...'1737 

„ IJmea, „ 1747 

„ Throx’idhjem, w^est 1757 

„ Kongsberg, south 1770 

„ Hernosand, east 1823 

„ Lyksele, „ 1831 

Bossekop, west 1833 

„ Kamsuanda, east 1839 


Now, asauming these facts to be accurate, which I confess 
I think, considering the ridiculous and improbable statements 
which accompany them, to be at least doubtful, there does cer- 
tainly seem, at first sight, reason in the supposition that these 
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migrations follow tlie watershed, since the backbone of mountains 
in JNTorwaj runs nearly north and south. Thus reference to figs. 
2 & 3, Pi. XIII., which gives the course of the Lemmings in 1867-- 
68, 1870-71, and 1875-76, clearly shows that the natural slopes were 
not followed ; and^ again, reference to fig. 1 likewise shows that the 
main valleys in Xorway run nearly north and south ; whilst we 
find hut one so-called southerly migration, that “ by Kongsberg in 
1770,” respecting which I should much like to know more. 

At all events, all these migrations end in the sea, and the Lem- 
mings do not retrace their steps. Again, though four or five gene- 
rations occur in one summer, the richest grass and the quietest 
quarters do not tempt the wanderers to remain and settle. 1 know 
nothing more striking in natural history than to see the holes, the 
well-marked runs, and the refuse of these restless creatures which 
so strangely appear and vanish, while their congener, the Field- 
Vole, remains in quiet possession of the quarters from which he 
was temporarily ousted. Probably this same Field-Vole is the 
only quadruped which does not wage successful war on the Lem- 
mings ; and the drawing given in the * Verdens G-ang ® I. c., only 
fails from omitting their enemies ; in fact, if they were all depicted, 
there would be no room for the victims. 

I think it m,ust be admitted that, whether instinct be inherited 
reason or not, its primary object is for the benefit of the species. 
Here, however, this definition seems to fail just when it need not 
do so. By staying where they are, or by migrating southwards, 
most of the emigrants might live in such peace as is allotted to a 
Lemming ; by migrating westward, or even eastw^d, they neces- 
sarily are drowned ; but If in former ages land existed where the 
sea now rolls, a motive is found for these marvellous migrations, 
and collaterally a strong proof that what we call instincts are but 
the blind and, sometimes, even prejudicial inheritance of previously 
acquired experience. 

The researches of the naturalists of the ‘ Challenger * Expedi- 
tion have disclosed the existence of at least three ridges of sub- 
merged laud in the Atlantic Ocean, extending some thousands of 
miles north and south of which the highest summits still remain 
as islands ; and although the intervening valleys are of enormous 
depth, it may yet well be that lateral connecting ridges exist 
between those already discovered. Of course it is most impro- 
bable that the LemmingvS ever journeyed so far south ; probably 

' 14 ^' 



ME. W. I), OUOTUil ON TIHC NCK 


100 

tliey (lid not imm roaeli tlio “sui ikon land of ‘Biw/’ to wliicli "Mf 
W. loiig„ and 55*^ iW N. Iiit. h a^fstgiied ; but it m very remark- 
able tliat tlio average dc^pili from Norway l:o leclaml does not cx- 
c*e(id 250 fatliomaj witb 1;be exception of a deep and narrow ebaii- 
iiel of 682 fathowm. at 14^' W, probably represeiiietl the old 

gulf-Btr(\aiTi ; and if this were so, the Lemmings did wisely to mi- 
grate westwards iu search of its genial iidluoiice. As little by 
little the ocean encroached on the land, the same advantages 
would remain, as in hict they do to this day. But, owing to the 
rash confidence acquired hy crossing with impunity so many lakes 
and fjords, this singular result is arrived at, that none of the tra- 
vellers return to teach a lesson of caution to the survivors. 

The submerged continent of Lemuria is held to explain many 
knotty points in the distribution of animals; and I think the ex- 
istence of a Miocene Atlantis will be found to have a strongly 
elucidative bearing on subjects of even more interest than the mi- 
gration of the Lemming, It is difficult to ascertain with any cer- 
tainty the duration of life in these animals, since very few meet 
with a natural death. It is, however, clear that they survive the 
winter ; and one which I have in captivity, as well as those now in 
the Zoological Gardens, are at least three montbs old. But the fact 
that the young soon leave their common nest and join the general 
band of migrants shows, I think, that tliey arc actuated by a com- 
mon impulse which 'is neither deficiency of food nor a mere gra- 
vitating tendency to roll down hill. It is true tliat many other 
animals sliaro this tendency to westward migraiioii; but that fact 
only intensifies the lu^ed of a satisfactory explanation, for wliich, 
until a better is found, I am constrained to propose the Miocene 
Atlantis*. 

BESOBIFHON OF VLATM XlII, 

Fig. I. Chart of Scandiiiavm, The two wain valleys, G-adbrandHclalon atal 
the valley of tli© Oloinnion, ruu nearly north and eoutk. The course 
of tba LeinniiiigH crosses these at riglit atigles. 

Fig. % In tins plars of lieimclalen, drawn to scale, tbo eoiirso of ilie LennningH 
will be seen to cross the bake Hchndalsvaiid and t,bc swift river 
Leinmgen, both of which might bo avoided by a slight detour. 

F’ig, 3. A section of tbo same, showing the Lonamings’ track, wliich docs not 
follow the watershed. 

The river Lcirungon is of glacier origin, very cold and very rapid. Dogs do 
not like to face it ; and yet the I/emmiugs cross it in thousands. 


^ [Vide Note “ On the oeeurrenco of the Lemming iu Newfomidland/’ Zoo- 
logist, Feb. 1877, p. 47.— 
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Observations on tlie Eespiratory Action of the Carnivorous 

Water-Beetles (By tiscid^e). By B. Sharp, Esq., M.B. (Com- 

iBunicated by H. W, Bates, Esq., E.L.S. <fee.) 

[Bead November 2, 1876.] 

The observations here recorded were commenced by me some 
time ago, to see if I could get any insight into the peculiarities of 
the aeration or respiration of the carnivorous Water-beetles, or 
Bytiscidie, at a time when I was hoping I should be able to make 
some inquiries about the function of respiration in the Inseeta ge- 
nerally, I very soon found, however, that the subject was so vast, 
and the difiiciilties of making accurate minute investigations as tO' 
one of the functions of creatures so small as the insects I could 
procure were so great, that I abandoned my intention. But aa' 
the observations I made, though of a desultory character, are not 
without suggestiveness on certain points, I have thought it w'orth 
while they should be placed on record. I think -that if such 
observations were carried out very much more fully and systema- 
tically, they would serve as material to enable us to fill up some 
of the vast gaps which exist in our knowledge of the physiology 
of this highly organii^ed class of the Invertebrata. 

The two most interesting species of all those I observed are 
undoubtedly Pelohim Hernianiii and SLydrova&m clypealk^. 
These species are, in their .structure, much less highly developed 
for moving through the water than our other indigenous Water- 
beetles, and are, in my opinion, to be considered (together with the 
North- American AmpluEoa) the most rudimentary or primitive of 
the existing forms of B jtiscida^. Their habits quite accord' with 
their structural peculiarities. Pelobim Ilermamii, though it is a 
powerful swimmer, moves its limbs in such a rapid manner that it 
must b© incapable of any long-sustained eftbrts — and, in point of 
fact^ passes its life, in the perfect state, concealed in soft mud, 
from which it suddenly rises to the surface ' to take air, aird de- 
scends again to its concealment with great rapidity^ ' According 
to my observations, the time it is concealed bears to the time it 
is exposed for breathing^ a ratio of B75 to 1 1 whereas in one of 

^ I have much pleasure here in acknowledging the kindness of Henry Mon- 
^ 'Creaff, Esq., who procured and' forwarded to me living individuals of these two , 
species, neither of which 'occurs in Scotland. ■ 
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the iiigliij developed foriusj of t!ie family, Dj/tkeus mar^malisy the 
eorrcspoiicliiig ratio its about 12 to 1. The amoiuit of food the 
IMlohms takes is siifprisiogjy small ; mid 1 hare kept the spcxd- 
lucna for weeks without giving them any fooclj and witlioiit, I 
l)elicv(‘, their obtaining any i.u the wiiler in which they wcro 
placed; but llu*}' did not appear to siider from the dcprivatioiL 
These habits atford a striking example of the truth of Herbert 
Spencer’s gcnerali/nitioB, that the grade of development of an or- 
ganism beare a direct proportion to its activity. 

Ilifdrmafm clj/pealk is a species that moves extremely little and 
slowly ; and its motion is rather that of running or gliding than 
of swimming. It glides over the surface at the bottom of the 
water, and climbs up weeds for the purpose of breathing-— and 
was observed on one occasion, instead of ascending to the sur- 
face, to make use of a bubble of gas adhering to a plant ; the 
gas, I suppose, would probably be pure oxygen. 

Myphjirm ovatm is one of the most specialized forms of the 
Dytiscidaj, but of a form, which is of a low type compared with 
others of the family ; and its habits appear to correspond wdtli 
its structural peculiarities. 

The species of llyih^oporiis were only very insufficiently ob- 
served ; but it would appear from such observations as were made 
that great diversity will probably be found to exist in the liabits 
of the extremely mimeroiis species of this genus, and that biicIi 
observations may assist in the difficult task of classifying in a 
natural nunmer the spcicies of this extensive genus. 

Tlie observatioim on Bifikmm marpmalk suggest that the male 
of this BpOidea is more active and breaihoH more fre5|!iently idiaii 
tin* female— a 'fact wliieh quite agrees witli the Htructunil peculi- 
arities of the species; for 'the male k rather larger than the 
female, and has the swimming-legs very mucli more developecL 
This difFereiiee between the activity of the sexes is probably gcriuwai 
throughout the family, I think it possible that further observa- 
tions with reference to this fact might throw soiiio light on wdiat 
has been hitherto an insoluble puzzle to entomologists, viz. the 
existence in several species of Dt/iucus of two forms of the fcinabj, 
one of these two forms resembling the male in some of its peculi- 
arities, The genus Dytiscus is remarkable in the family, from 
the great development of the posterior breathing-oriffees ; but 1 
have failed as yet to obtain any clue to the relation of this struc- 
tural peculiarity with the habits of the species. 



ACTION' OE I'lIE CASKtVOHOirS WATEK-BEETLES. 


163 


The observations on tlie two species of Adlim appear to sbow 
a great difference in habits between the two closely aUied spe- 
cies observed ; but I think 'that further and more extensive obser- 
vations would probably greatly reduce this discrepancy ; for I 
believe that the time of day, the season of the year, the condition 
of sexual activity, the sex of the individual, the process of diges- 
tion, and the condition of hunger, all modify the activity of the 
BjtiscidsD. 

It appears probable that most of the species are much more 
active by night than by day. 

I regret very much that 1 have not been able to make any ob - 
servations on OyUster BoeseUi ; Xor I consider the genus C^htster 
to be, ail points considered, the most highly developed form of 
the family. It is known that some of the species of Ci^luter are 
enormous devonrers of animal food ; and I think it probable 
that observations would show these to be the most active by far 
of all the members of the family. No species of the genus oc- 
curs ill Britain ; so that it is not likely I shall be able myself to 
make observations on any of the species. 

I have reduced most of the observations made, by a system 
of averages, so as to allow of their being easily compared with 
one another, and have given the averages obtained of most of 
the species. 

I. PELOBtUS HeeMAOTI. 

No. 1. Breathing-observation made on four individuals, two 
c?, two $, August 29ih, 1875, — These specimens were completely 
concealed in soft mud ; this they left for breathing, |*ose rapidly 
to the surface, and, after breathing, descended with great rapi- 
dity and buried themselves in the mud. 

Observation eotiimeticed at 11.4G a.m, : — 

11.57, only very short time up. 

12.9 remained up 2 secs. 

12.101 „ 4 . „ 

l‘2.17i „ 3 „ 

12.26 „ 1 sec. 

Observation ceased at 1 j.m. Thus each individual spent only 
10 seconds out of 74 minutes at the surface in breathing. 

No. 2. Aug. 29th, 1875,. — The game four specimens were under 
surveillance, commencing at 3.40 p.m. and ceasing at 4.30 p.m. : — 


12.86 remained up 3 secs. 
12.381 „ 13 „ 

12.42 „ 5 „ 

12.50 „ 3 „ 

12.51 „ 3 „ 
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8.44, .rcHiaiiiliig up S secs. 4.11^ reiiiauiiug up 10 aeca. 

§.50 „ 4 „ 41G ,, 0 „ 

4.10 „ 2 „ 4.21 „ 12 „ 

Tims eiicli iiiclividaal passed 9 seconds out of 50 minutes in 
air-exposure. 

Ko'. 3. September 5tliy 1875. — Observations on four beetles^ 
iivo males and two females, "Watcliing eommencetl at 8.22 
wlien the following ascents were noticed : — 

3.23, remained up 3 secs. 4.12y remained up 4 sees. 

3.28 y, 2 ,y 4.BG „ 3 „ 

3.37 „ 4 „ 4.47 „ 5 

3.38 „ 2 „ 4.5G 4 ,y 

3.51 ,, 5 „ 4.58 ,y 20 „ 

3.53 „ 14 „ 5.2y observation ceased.. 

The beetles were entirely concealed under the iimcl, which, they 
suddenly left and directly returned to. 

No. 4. Same date and specimens as in preceding No. 3.— Begars 
to notice their movements at 7.42 p.xr.yby iainpliglit, daylight having 
then gone : — 


7.4S, remaiued 

up 2 secs. 8.23, reinalued up 2 secs. 

7.4S 

4 „ 8.24 „ 5 „ 

7.50 

5 „ 8.27 „ 15 „ 

7.5S 

4 „ 8.20 „ G „ 

8. 2 

3 „ 8.30 „ 4 „ 

8. 5 

12 „ 8.41 „ 4 „ 

8. 0 

2 „ 8.12, observation ceased^ 


That which came up at 7.50 swam I'cnad the vase. At 8.7» 
a specimen left the mud and swam round the vase, but did not 
rise to the surface. That which arose at 8.22 and roinained 
up 2 seconds made an excursion. These beetles geiiorally .kept 
themselves concealed in the mud, but were not quite so inactive 
as in the preceding set of observations. 

No. 5. Sept. lO.—Kept watch on a female from 3.3() r.M. 
until 4.36 p.m. It i^emained buried in the mud all the while, 
never being seen. 

No. 6. Sept. 20tli.— Same female as in last, a,ncl in the same 
vase. By lamplight, 8.42 p.m., proceeded to keep a close look- 
out. The beetle rose at 9.1, and disappeared almost instaiiia- 
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iieously. At 9.14 and again at 9.28 it acted in a similar way^ 
wliile at 9.42 I myself stopped sliort observing. The whole ope- 
ration of rising, opening elytra at surface, diving and burying 
itself again in the mud was performed in each ease with, such 
rapidity as to yield merely sufficient time for its recognition. 

ISTo. 7. Oct. I7th. — This observation, on a female, commenced 
at 2.1 p.M. It then lay concealed in the mud, bat rose at 2.18, 
resting for about 2 seconds for the purpose of aeration. My 
observation ceased at 3.4 p.m. 

No. 8. Eenewed observation at 4.25 p.m., and kept watcb until 
5.25. Daring this hour the beetle remained concealed in the 
mud and was not visible. 

No. 9. Same night at 9.7, by lamplight. — The insect was con- 
cealed in the mud and did not rise whilst notice was kept, viz. 
until 10,7 P.M. 

The following tabular statement gives the numerical results 
of the foregoing series of observations. 


Obser- 

vations. 

Number 
of spe- 
cimens. 

Minutes 
of ob- 
servation. 

Minutes 

X 

specimens. 

Ascents. 

Seconds 

■at 

BU,rface. 

No. 1... 

4 

03 

252 

10 

37 

„ 2... 

4 

50 

200 

6 

37 

„ 3... 

4 

100 

400 

11 

60 

„ 4... 

4 

00 

240 

13 

78 

„ 5... 

1 

00 

60 



„ 6... 

1 

60 

60 

3 

3 

„ 7.. 

1 

63 

63 

1 

2 

„ 8... 

1 

60 

60 



n 9... 

1 

00 

60 



Totals. . 

21 

576 

1395 

44 

223 


Stmmmy , — Prom what has been stated, it may be inferred 
that Felohim Mermanni rises for the purpose of aeration on the 
average once in every 21 1 minutes, but often goes one hour 
without ascending to the air. In these observations the time it 
remained at the surface to perform aeration or respiration varied 
from a single second, or less, to 20 seconds, and wms, on the ave- 
rage, 5 seconds ; and the time it was exposed bore to the time it 
was concealed a ratio of 1 : 375. The observations also suggest 
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that probably tlie fetualc in even more acdeutaiy than the male 
and abo tliat perhaps ifc is more active utter dark than during’ 
daylight. 

The creature’s natural liahit appears to bo almost constant con- 
cealment ill tlio soft mud at the bottom, of the water ; from this it 
rises to breathe and descends into the mud with great rapidity* 

II. IIydeotatus clypealis. 

‘No, 1. Aug* SOth, 1875»— This observation commenced at 3.15 
p.M« The iiidividiialj a female, at first was not to be seen, but 
at about 4.45 was noticed to be walking on the sand at the bottom 
of the water ; and at 4.50 it ascended towards the surface by 
crawling up the stem of a plant; but before reaeliiiig the surface 
it found a bubble of gas adhering to the plant, when it turned 
round and backed its posterior extremity into the bubble. The 
observation ceased at 4.55, when it was still in this position* If 
this observation be correct, .the insect was 1| hour without breath- 
ing ; but it is possible that it may have breathed other gas- 
bubbles on the plant without being noticed, I do not think, 
however, such was the case. 

No. 2. Sept. 12th.-™“From 4.5 p.m. till 5,45 p.m. (namely, in 
all, 100 minutes) kept watcli on a female specimen of II, eh/ 2 }eaUs^ 
which was concealed under a small stone, and did not emerge 
during this interval of time. 

No. 3. Same date.*— iVt 0.19 p.m., by lampJiglit, began watclung 
the above-mentioned $ . At 9.24 it \vas gliding about tlie sand, 
and rose for a scarcely appreciable instant, did not breathe, after- 
wards glided about, and rose at 0,27 for about 3 seconds to take 
in air ; also at 9,51 for about 3 seconds. The observation ceased 
at 10.9, 

It is possible that the artificial light interfered with its move- 
ments ; it wui>s observed to pass over the surface of tlie sand witli 
a comparatively slow motion which appeared to be riuiniiig ratlier 
than swimming, and availed itself of the side of the glass or some 
object rising to, the surface to guide it up ; it followed ii]) the 
course of such object with tlie running motion above ariiuied to. 

'No. 4. Sept. 20th. — No sight of the beetle, which lay concealed 
under a small stone. Observation from 1.31 p.m. for an hour. 

No. 5. Same date, — Observation commenced at 9.11 p.m, by 
lamplight. At 9,50 it came out from under a stone, crawled up the 
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plants to the surface, breathed for 15 seconds, then descended and 
remained quiet on the sand, but not concealed. At 9.56 again rose 
and breathed for 2 secs., then descended and concealed itself, rose 
again at 10.7 and breathed for 5 secs., after which it gently moved 
about. The observation ceased at 10.11 p.m. 


The data resultant from these 5 observations are as subjoined : 


Obs. 

No. of spec. 

Minutes of ob. 

Ascents 

Aerial exposure. 

1 

1 

100 

1 

10 min. 

2 

1 

100 

- 

— 

3 

1 

50 

3 

6 secs. 

4 

1 

60 

- 

— 

5 

1 

60 

3 

22 secs. 


8mnmar’^.^A. female of Sydromtus clypealis, as the result of 
five observations extending over a period of 370 minutes, was 
only observed to breathe seven times, or an average of about 
once in 53 minutes ; it has been observed to be 100 minutes 
without breathing, while, on the other hand, it has been observed 
that there is sometimes only an interval of 6 minutes between 
tw’o respirations ; the period it remained breathing at the surface 
varies from 1 sec. or less to 15 secs. 

It is probable that the species is more active at night than 
during the day. 

Tliis species appears sometimes to take advantage of a bubble 
of gas attached to a plant for its breathing, and has been observed 
remaining for 10 minutes in a position enabling it to breathe such 
a bubble. It walks or glides rapidly over the surface at the bottom 
of the water rather than swims, and likes to rise by guiding 
itself up the stem of a plant ; when it swims freely through the 
water it is only for a short distance. 


Ill, IIxPHYDEtJS OTATtrS. 

Ko. 1. Aug. 29th, 1875. — -The female example I here watched 
was quite quiescent at edge of stone with bubble of gas adhering 
to its extremity ; observation commenced at 3. 15 p.m. At 3.52 
it moved and came up, but almost instantly descended and re- 
newed its quiescent position; it again ascended at 45.35» and 
remained up 6 seconds. Observation ceased at 4.53. Thus only 
^aboiit 6 seconds out of 98 minutes were passed in breathing at 
the surface ; the bubble of gas was always present. 
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N€» 2, Septi. I2tlL— A-t 4,5 p.m. took my atatiou at: tlie Bide of 
tho vaae conbining the female AT. omiits. It appeared at tlic^ 
surface at 

4<»125 rcaiiiig there 15 seconds. 4.45, resting there 3 secomis, 
121 „ „ 25 ,, 5,17 „ „ 10 „ 

Ohscrvatioii ceased at 5.45 p.m. The insect carries a hubblc 
at tip of body, •which-, by movements of the segments, is some- 
times retracted under elytra and again exserted without being 
detached. 

N'o* Commenced observation same night at 9.19 by arti- 
ficial light. The beetle rose at 


9.31, remained up 

^ 1 

sec. 

9.51, remained up 3 seconds. 

S.3S 


V 

20 

s> 

9.57 „ „ 20 „ 

f9.44i 

n 

jj 

15 

a? 

9.58 „ „ 

I 9.45 

s? 

j? 

12 

5> 

10. 3 „ „ 10 seconds. 

h 9.45 


n 

8 

JJ 

10. 9, observation ceased, 

9.45 


)? 

5 

J) 


^9.45 

n 

jy 

12 

Jf 



4. Sept. 26th.- — I watched for one hour from 1.81 p.m., but 
the female in question did not issue from her Iiiding-placo. 

Mo. 5. — 0 p.M. by lamplight. Beetle concealed, and did not 
emerge till 10,2. It then rose to the surface for the purpose of 
aeration for 3 seconds, and rapidly repeated the process, thus : — 

10.2, at surface 3 seconds. 10. 7, at surface an instant* 

10.3 „ 5 „ , 10, 8 „ „ 

10.3 „ 4 „ m 9 

10.3 „ 5 „ 10. 9 „ 10 seconds. 

10.15 . „ 3 „ ' 10.11, observation ended. 

Ifc is probable that its aeratory process was considembly inter- 
rupted by the disturbance of the artificial light j and hence the 
above rapid ascents and descents. 

* "Within the time mmtioaed in the bracket the Hyphyims deeconded for 
an instant — that is, darted down and up again. 

■f When it rose to the surfacse at the hour specified, it remained ttioro motion-, 
less for a minute or more, but did not then seem to perform aeration* I pro-; 
Biiwe that the insect wag incommoded by the artificial light. 
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Obs. 

Spec. 

Minutes of 
observ. 

Ascents, 

Seconds at 
surface. 

1. 

1 

98 

2 

6 

2. 

1 

100 

4 

53 

3. 

1 

50 

11 

106 

4. 

1 

GO 

— 

— 

5. 

1 

60 

9 

33 


~ 

— 

— 

— 

Totals... 

5 

368 

26 

198 


Summary. — Ilyphydrtis ovatm^ female, conceals itself beneath 
stojie or weed ; it rises to breathe on the average once in 14-^ 
minutes, but has been observed to be one hour without breathing ; 
the time it remains at surface varies from an instant to 25 seconds, 
and is to the time it is concealed in the ratio of 1 : 111'5. 

This species is probably more active at night than during the 
day. It is a rapid and energetic swimmer. 

IV. HtDKOPOBTJS IKJLQUAIilS. 

No. 1. Oct. lOlh, 1875.-— Observation commenced at 3.41 
the beetle concealed. It, however, rose at 4.10, and remained 
under atmospheric influence for 5 seconds. Again, 4.39, for 2 
seconds ; the observation closed at 4.41 p.m. 

No. 2. Same evening, 9.14 p.m., by lamplight, M. inaqualis 
being then hidden ; but it rose to the surface at 9.27, remaining 
5 seconds, and again at 10.8 for the interval of 5 seconds. At 


10.14 left off watching. 

Minutes of 


Seconds at 

Obs. Spec. 

observ. 

Ascents. 

surface. 

1. 1 

60 

2 

10 

2. 1 

60 

2 

10 

Totals 2 

120 

4 

20 


Summary . — Only two observations made, from which it appears 
that this insect rises once in 30 minutes, and remains at surface 
about 5 seconds, and the time it is exposed bears to the time it is 
concealed a ratio of 1 : 360. 

V. Htbeopoexts pictus. 

No. 1. August 29th, 1875, — Obs. commenced 3.15 p.m. The 
beetle was then quiescent under the edge of a stone j at 3.46 came 
up to breathe, but rapidly descended and beeame^ quiescent. 
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Again ascended at 4.43, but only remained for about 2 seconds. 
Observation ceased at 4.53. 

No. 2. Sept. 12.— Began to watch at 4.5 p.K. At 4.8 the If. 
pictm rose to the siirhice for an instant only, but did not not do 
so again, althoiigfi close attention was given until 5.45 p.m. 

No, 3, The same night. — At 9.19 p.m,, waited for ten minutes 
before an ascent was witnessed. The journeys for air succeeded 
as follows : — 

Eose at 9. 2 for 1 second. Eose at, 9.54 for an instant. 

„ 9,37 „ 2 seconds. „ 10. 4 for 1 second. 

„ 9.45 „ 1 second. 10. 9, obs. ceased. 

These observations wore made by lamplight. It is possible the 
insect was incommoded by the light ; it was less quiescent than 
in the afternoon^ making short excursions about the water when 
it came for breath to surface. 

Movements much quicker than those of Hydrovahm. 

No. 4. Sept. 2Gth.“— When first attention was drawn, viz. at 
1.31 P.M., the beetle was under cover. It rose, however, to per- 
form aeration at 2.3 p.m. for 1 second, then it descended and lay 
concealed as long as the observation lasted, up to 2.31 p.m. 

No. 5, Same night.— -At 9.11 proceeded to watch by lamplight. 
At 9.24 this IL pietus ascended for an instant, again at 9.44, and 
again at 10.1, also for an instant. I stopped observing at 10.11 
P.M. 


01)9. 

Spec, 

1 

Minutofl 
of obs. 

Ascents. 

Becomh 
at snrbice. 


1. 

98 

. 3 

3 


2. 

1 

100 

* 1 

1 


S. 

1 

50 

' 5 

6 


4. 

1 

00 

1 

1 


r>. 

I 

00 

3 

3 


T 

'otals 5 

308 

12 

14 


Btmimary.- 

-It appears 

that this very 

small species rises om 

30 in 


30| minutes, and remains at surface about 3 seconds ; and the time 
it is exposed bears to the time it is concealed a ratio of 1 : 1577. 
It would seem that it takes in its breath very rapidly ; for it was 
never observed to remain at the surface more than 2 seconds. 

VI. HtBEOPOOTS GTLLEKHA.imi. 

No. 1, October 10th.— Beetle of doubtful sex, concealed when 
observation comineneed, 3.41 p.m. But it rose at 3.59 for 1 second 
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for aeration ; again at 4,34, remaining up for 3 seconds » Ceased 
watcliing at 4.41 p.m. 

Ho. 2. By lampligkt, same night at 9.14, when the beetle was 
under cover. It afterwards made the following ascents : — 


9.38, up for 32 seconds. 


9.55, up for 2 seconds. 

9.39 „ 2 


9.55 „ 6 „ 

9.41 „ 3 „ 


9.57 „ 2 „ 

9.44 „ 3 „ 


9.57 „ 8 „ 

9.52 „ 2 „ 


then concealed ; obs. ceas ed 

9.53 „ 10 „ 


at 10.14 P.M. 

It hid itself between 9.44 and 9.52, but during the other in- 

iervals continued active. 

IVlinutes 

Seconds at 

Obs. Spec. 

of obs. 

Ascents. surface. 

Ho, 1. 1 

60 

2 4 

„ 2, 1 

GO 

10 70 

Totals... 2 

120 

12 74 

Smmnarg, — This species was only observed twice ; and it appears 
to be much more active at night than during the day ; it rose on 


the average once in 12 minutes, remaining at surface from 1 to 32 
seconds, on an average rather more than 6 seconds on each occa- 
sion ; and the time it was exposed bears to the time it was con- 
cealed a ratio of about 1 : 97|. 

VII. livUROPOEtTS ELEGANS. 

Ho. 1. Oct. 12th.— Kept observation on a male of this species 
for one hour’s duration, viz. between 3.41 p.m. and 4.41 p.m. The 
beetle was active, and on three occasions during its rapid move- 
ments came to the surface of the water, but did not appear to rest 
there or to talce a fresh supply of air. 

Ho. 2. The same night by lamplight.— 9,14 p.m. began watch. 
IT. elegam was also then active, and rose for the purpose of aeration 
at 9.49, only remaining up, however, for an instant ; again at 9.55 
it came to the surface for an instant : 10.14, observation ceased. 

Bummarg . — Only two observations were made on this species, 
from which it would appear that the species is a very active one, 
but breathes seldom and very rapidly. 

YIII. HyniiopoBUs 12 -pusttoatus. 

Ho. 1. Sept. 12th, 1875. — Observation commenced at4.r5 p.m. 
The beetle rose at.4.5S p.m, for a short time; it was otherwise 
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foiicealecl ixiiclcr a stone and quiescent. This o!)servai}oii ceased 
at 5.45 P.M. 

No. 2. Same date. — Observation commenced at 0.19 p.m. by 
artificial light. At 9.31, was swimming about with great activity^ 
but apparently did not rise for breath ; and the same things 
occurred at 9.40 and at 9.44, but apparently no breathing. Ob- 
servation ceased at 10 p.m. I am sure the inoveincnts were 
deranged by the light : the specimen was placed in the dark after- 
wards, and on being visited was seen swimming about, but 
speedily took refuge ; these results were again repeated on a 
second visit. 

This insect is a powerful swimmer; when placed on its back it 
uses the front legs with a pawing motion, and strikes out with the 
hind ones, the latter being generally used simultaneously, but 
occasionally one after the other. It runs on a dry surface rapidly, 
trailing the hind legs. 

No. 3. Sept. 2ljth. — The same male beetle, concealed; obser- 
vation coritiinied for one hour, duinng 'Which tlie beetle was quite 
qiiiesc ent and never appeared. 

No. 4. At night, by lamplight. — At 9.11 p.m. watch begun, when 
the beetle came out from concealment at the subjoined times, but 
did not rise. 


9.24 

9.40 

9.50 

10. 4 

9.35 

9.45 

9.53 

10.10 


T'urtlier observation ceased at 10,11 p.m, Tliua the beetle did 
not rise to breathe, though it kept coming out from coiieealmont 
as if to do so; its movements were perhaps disturbed by artificial 
light. 

Tins species is closely allied to II. ehgam and it 
would appear that, like it, it is often very active and breathes very 
seldom, and very rapidly. 

IX. Notertjs sparsus. 

No. 1. Sept. 26th.— In this case my observation commenced at 

1.31 P.M., beetle concealed at edge of a piece of wood ; at 2,23 it 
crawled up this wood to the surface, breathed for 8 seconds, 
and returixed to its ox'iginal position. Observation ceased at 

2.31 P.M. 

No. 2. liesumed watching the same night, with the appended 
results 
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node at : — 


9.12 to breathe for an instant. I 

9.39 to breathe for 17 seconds. 

9.14 „ 

„ 15 seconds. 

9.44 

5> 

11 

7 „ 

9.17 „ 

„ an instant. 

9.47 

» 

11 

8 „ 

9.20 „ 

„ 15 seconds. 

9.50 

tf 

)1 

15 „ 

9.25 „ 

„ 20 „ 

9.53 

17 

JJ 

^ » 

9.26 „ 

n S 

9.57 

77 

71 

12 „ 

9.30 „ 

12 „ 

9.68 

77 

77 

12 „ 

9.30 „ 

,, 5 „ 

10. 4 

77 

77 

5 

9.35 „ 

. 22 „ 

10.10 

77 

11 

15 „ 


Observation ceased at 10.11 p.m. 


' Daring this hour the insect was in constant activitjj and glided 
about in the water in a graceful manner, generally rather slowly, 
and '•with a motion similar to that of S^drovaftis, the four front 
legs being used in paddling, probably in combination with the hind 
tarsi or the hind tibiaa and tarsi, the femora being probably flexed 
and quiet ; it can, on being alarmed, shoot away with great velocity, 
this probably being accomplished by the use of the hind leg in its 
entirety. 

bTo. 3. Oct. 17th, 1875. — Observations coinmenced at 2.1 p.m., 
beetle not having been fed for two days ; beetle buried in niud ; 
rose at 2.13 for 5 seconds to breathe, and again at 2.55 for 5 
seconds. Observation ceased at SA p.m., beetle fed at 3.6. 

E’o. 4. Observation resumed at 4.25 j beetle rose at 
4.27 for 2 seconds to breathe. 4.57 for 3 seconds to breathe. 
4.31 „ 10 „ „ 5.21 „ 1 second to breathe. 

Eating. 5.24 5 (?) secs, to breathe. 

4.36 for 10 „ „ 5.24 „ 1 second to breathe. 

Observation ceased at 5.25, 

No. 5. Later on observation recommenced at 9.7 p.m., by lamp- 
light ; beetle appeared at 9.44 for 4 seconds to breathe. Obser- 


vation ceased at 10.7, 

Obs. 

Minutes. 

Ascents. 

Seconds 
at surface. 

Ko. 1 

60 

1 

8 

2 

60 

18 

184 

„ 3 

63 

2 - 

10 

,, 4, 

60 

7 

32 

5 

60 

1 

4 




— 

Totals ... 

303 

29 

23B 

HOT, JOUEJT,— EOOnOOT. 

, von* XIII, 


15 
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Siimmmy.---T\\m Bpcelcs roae to broatlie on the average once in 
iDjl minutcB, and remained on an average about 8 J seconds for 
each respiraiioiis this period varying, however, from 1 second to 
22 seconds ; the time it was exposed for this piu'poso bearing to 
the time it wa^s concealed a ratio of about 1 : 7G^\ From one 
observation it ■would seem that the species is more active by night, 
but a second observation contradicted this ; on this second occa- 
sion the beetle had, however, fed largely a few hours before, and 
this miglit possibly account for the discrepancy. 


X. LACCOFinLUS OBSCTOITS, ScIiClim, 

Xo* 1. Sept. 19fch, 1875.— A female example of this beetle was 
^quiescent at 3.36 p.m, near the surface in a tuft of weed, reaching* 
to the surface ; at 3.39 it quietly ascended the weed to the surface, 
and, malting a very small crackj remamed breathing 80 seconds, 
then quietly descended to its originarposition ; as it descended, a 
bubble of air was extended, but not detached, till about 3.48, when 
it was detached, and the beetle rose to the surface as before, and 
remained breathing just as before for GO seconds. The above- 
mentioned descent then reoccurred ; at 4.8 the bubble was de- 
tached, and at 4.9 the beetle breathed for 55 seconds, and at 
4-.83 again for 45 seconds. Except for the slight rises and descents, 
quite quiescent all the time. Observation ceased at 4.36 r.M. 

Xo. 2. Sept, 20tli, — ^The same specimen examined by artificial 
light at 8.42 p.m,, when the following ascents and other move- 
ments were taken cognisance of ; — 


Eose at 


8.48 for breathing for 2 sees, | 

9, B for bfeatliliig for 

2 secs. 

8.48 

9 

9. 9 


2 „ 

8.48 

9} JJ 

9.13 „ 


30 „ 

8.51 

» J3 ^ n 

9.19 

n 

102 „ 

8.59 

„ „ aninstant. 

9.23 

n 

5 » 

9. 0 

„ ,3 25 secs. 

9.28 


20 „ 

9. 6 

» » 75 „ 

9.31 „ 


210 „ 

Observation ceased at 9.42 

p,M. The beetle moved about 


pretty freely in water in a very graceful and perfect manner, 
having two or three very different motions. In one it undulates 
slowly through the water (somewhat after the manner of 
mim), this being done by paddling with the middle and front 
legs, while the hind ones are flexed and motionless ; a second 
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faster inotioii is performed by moving the hind tarsi rapidly (or 
perhaps the hind .tarsi and tibim), while the femora are kept flexed 
on the breast. This motion may be at once changed into a 
rapid violent shoot forwards, caused no doubt by the femora and 
the wdiole of the hind log being brought into use. When placed 
on its back out of water it strikes out violently with both hind 
legs simultaneously ; the hopping motion is performed in this 
way ; when walking out of the water, it moves the hind legs ah 
ternately. 


Obs. 

Minutes of 
observation. 

Ascents. 

Seconds at surface. 

No. 1. 

.... 60 

4 

240 

„ 2... 

.... 60 

14 

492 


— 

— 

— 

Totals 

.... 120 

18 

732 


Smnmary . — The beetle rose on the average once in 6| minutes 
for breathing, and remained on an average 4i0| seconds at surface 
for each respiration. The longest interval observed between two 
respirations was 20 minutes, and the duration of a respiration 
varied from 1 second to 210 seconds. Tbe time it was exposed 
for breathing bore to the time it was concealed a ratio of 1 : ^ 9|, 
Only two observations w^ere made, one by night ; and it is pro- 
bable that the species is more active by night. 


XI. CoTA'MBETES EXOLITUS. 

No. 1. Oct. 17th. — Observation commenced at 2.1 p.m. The 
insect rose at 

2.20 for TO seconds to breathe. 2.42 for 35 seconds to breathe, 
2.29 „ Go „ „ 2.49 „ 55 „ „ 


At 2.51 it came out of the water and was put back at 2.56 j it 
rose at 2.59 to surface and stayed there 4 minutes. Observation 
ceased at 3.4. 

No. 2. (Same afternoon 4.25 p.m. — This $ of G. exoUtm rose 
for purposes of aeration as follows : — 


4.39 for 40 seconds to breathe, 
4.51 „ 8 „ ^ 

5. 3 „ 20 


5.11 for 30 seconds to breathe. 
5.20 „ 50 „ 

5.25 observation ceased. 


No. 3. ITrom 9.7 p.m., by lamplight, tbe accompany iug record 
of its movements was kept. 



1.76 


MK. 1). SHAEi* O'N TUB EESPIEATOET 


Rose at :~ 

9* 18 and remained up 15 secondB.I 


9.35 

9.40 


ft 

SJ 


JJ 

J) 




9.43 2 inius. 

(breathing doubtful.) ■ 

9«47 and reinaiiied up 15 seconds. 
9.52 „ 55 3 ,j 

9.55 ,5 55 30 „ 


9.56 and remained up 20 sees. 

9.57 5, » 10 ?„ 

9.59 „ ^ 55 ^ .. 

10. 0 at SLirfece. 

10. 2 5 , 3 seconds. 

10. 4 at surface. 

10. 5 at surface. 

10. 7 observation ceased. 


This individual appeared aU day to be imconifortable : it was 
restless and activOyand kept straining the apical segments of its hind 
bod/j and discharging bubbles of gas. It was probably desirous 
of ovipositing ; and I have therefore not compared its activity 
with that of tlie other species. 


XIL InXBItJS BULIOIKOSUS, 

Not 1. Aug. 22nd, 1875.— Began observing at noon ; up at 

12 . 1 |. 

Again at 12. 2| ; then was eating piece of a worm at 12.4. 

12.6 remained up 30 seconds. 

12.8 canienp to surface witli a piece of a worm, and remained at 
the surface eating for about 2 minutes. 

12.12 remained up for 25 seconds, eating after descent. 


^12. 14| , remained up for 18 

secs. 

1 12,r3G remained 

up for 38 s 

urns 


n 

25 

ft 

12.37 

ft 

» 10 

ft 

12.19” 


25 

tt 

12.30 

tt 

„ 20 

tf 

12;22i- 

ff 

23 

ft 

12.42 

tj 

„ 33 

It 

12.25 

ft 

19 

9> 

12.46 

ft 

„ 35 

n 

12.281 

n 

‘25 

tf 

12.50 

ft 

„ 30 


•12 32^ 

n 

25 

it 






At 12.50| it brought up a piece of a worm to tlie surface, there 
remaining, eating it and breathing for 7| minutes. The Ilyhim 
again rose at 12.60 and stayed up for 20 seconds. I left off 
watching at 1.1 n.M. On descending after the hours marked with 
an, asterisk (^),the insect began eating its food. It was observed 
that after eating, the specimen only reached the surface with 
difficulty to breathe, it being probable that the space containing 
air was diminished by the distended alimentary canal, the quan- 
rity of worm eaten being large ; bubbles of gas were frequently 
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emitted by the specimen when under water. The same afternoon 
this specimen, at 3.19, w^as observed to be suspended at the surface 
of the water in an absolutely motionless condition, in which condi- 
tion it continued till 3.59. Owing to its position, it was not for 
certain ascertained whether any crack for breathing remained open 
or not. At 3.59 it moved, and the aperture under the elytra was 
widely opened ; and at 3.60 it descended, but speedily came up 
again and resumed its former motionless position at the surface, 
which it retained for nearly half an hour ; during this half-hour 
its position was such that it could be observed with a magnifying 
lens ; this ^vas done several times, and a small breathing-aperture 
was always observed to be present. ^ 

Only a single observation was made on this species, and during 
that observation the insect was feeding. This beetle remained 
for long periods suspended at the surface of the water: it was 
in this exposed position on one occasion for 40 minutes without 
moving. 


XIII. Aoabus bipustuiatus. 

Xo. 1. Aug. 26th, 1875. — A female specimen observed from 
1.51 p.M. till 2.31 p.M. Between these times it rose for purposes 
of aeration at 

1.54, remaining up 8 sees. 2.18, remaining up 8 secs. 

2. 6 „ 55 „ 2.25 „ 35 „ 

No. 2. Sept. 5 til. — The same insect' again kept close scrutiny 
upon ; and the accompanying notes show the intervals of its 
appearance at the surface : — 


3.22, observation commenced. 

1 4.21, remaiued up 65 secs. 

3.24, remaiued 

up 45 secs. 

4.34 

j) 

22 „ 

3.3o ,, 

30 „ 

4.38 

?? 

17 „ 

3.43 

12 „ 

4,47 

ft 

37 „ 

3.55 

21 „ 

5. 1 

if 

15 „ 

4. 6 

10 » ! 

5, 2, 

, observation ceased. 


The insect buried itself in the mud so that it could not be 
seen; this it only left for, breathing, and descended immedi- 
ately, except in the case of the. small interval 4.34-4!.38, w^hen 
it moved about the bottom instead of concealing itself. The- 
elytra are held very wide open for breathing. 
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No. 3 . The ut Ujpustidatus was again watched at night,, and its 
iiioveiTiCiita recorded;, thus :• — 

7.42 p.M. ohservaiion commenced. 

7.4B at surface for 25 secs. 8.22 at surface tor 70 sec 3 « 

8 . 0 „ 23 „ 8.37 „ 20 „ 

8.12 77 5 , 8.42 ceased observing. 

This observation was made after dark by light of a lain]) 5 the 
beetle comported itself exactly as in the p)revioua observation 
made in daylight* 

Ko. 4. Oct, I7tli. — The beetle in this instance was fasting; 
observation commenced at 2.1 p.m. It rose at 2.12 for 25 seconds 
to breatliCj and again at 2.49 for 75 seconds. It otherwise was 
concealed in the mud. Observation ceased at 3.4 r.M. The beetle 
was fed at 8.6 p.m. 

5. Observation resumed at 4.25 ; beetle rose at 4,85 for 
24 seconds to breathe ; again at 4.45 for 95 seconds ; and again at 
5.6^ remaining at the surface 150 seconds. The obserYation ceased 
at 6,25. 

No. 6. Still later at night, 9.7 p.m., and by artificial light, in- 
vestigation was renewed. The insect rose to draw in air at 

0,14, and -up for 15 secs. ' 9.47, and up for 15 secs. 

9,26 „ 80 „ 9.59 „ 15 „ 

9,36 „ 120 5 , 10. 7 left off inspection. 

The six preceding observations may be thus reduced:— 


Ob8. 

Miaufces ubs. 

Asceiita. 

Second-s at 

No. i. 

40 

4' 

.1.06 

„ 2. 

...... 100 

10 

274 

„ 3- 

...... 60 

5 

2ir> 

„ •!<. 

es 

2 

100 

r. 

...... 60 

3 

269 

„ 6. 

...... GO 

5 

245 

Totals. . 

....... 383* 

29* 

1^39* 


Summary . — The beetle rose, on an average, about once in 18 § 
minutes for breathing, and remained, on an average, about 41 § 
seconds at surface for each respiration. The longest interval 
observed between two respirations was 37 minutes ; but this was 
an exceptionally long interval. The duration of a respiration 
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Tai'led from 8 seconds to 150 seconds. The time it was exposed 
for l}reat’bing bore to the time it was not so exposed a ratio of 
1 ; The species w^as observed twice at night, but appeared 

to be scarcely more active than during the day. 

XIV. Aciliijs suloatxjs, var. 

Xo. 1. Sept, 19th, 1S75. — A female specimen, rather immature, 
fasting. Observation commenced at 3.36 b.m.. 


3.42, breathed for 

an instant. 

4.15, breathed for an instant. 

3.46 

SJ 

75 

55 

4.17 „ 

53 


53 

3.48 

?J 

5J 

20 seconds. 

4.18 „ 

75 


35 

3.54 

JJ 

37 

an instant. 

4.20 „ 

35 


35 

3.57 


55 

55 

4.22 „ 

35 

50 seconds. 

4. 1 

n 

J7 

55 

4.24 „ 

35 

25 

35 

4. 4 

JJ 

J3 

55 

4.27 „ 

53 

27 

35 

4. 7 

JJ 

J5 

35 

4.30 

35 

20 

35 

4.10 

53 

J5 

55 

4.33 „ 

33 

20 

55 

4.14 „ 

Observation 

J3 35 

ceased at 4.36. 

1 

The instantaneous breathings 


were performed by rising to the surface, opening wide the breath- 
ing-crack and instantly descending ; bubbles of gas escaping from 
the extremity during descent. 


Xo. 2, Sept. 20th. — By lamplight ; observation commenced at 
8.42 when the following times of ascent for aeration were 
observed : — 


8.46, breathing 

an instant. 

9,16, 

breatliing 

5 secs. 

8.4S 

55 

n 

9.17 

33 

15 „ 

8.53 

73 

55 

9.20 

5? 

17 „ 

8.55 

55 

55 

9,22 

55 

10 „ 

8.58 

55 

55 

9.25 

33 

30 „ 

8.59 

55 

55 

9.26 

53 

15 _ „ 

9. 0 

■55 

55 

9.30 

n 

an instant. 

0. 

n 

45 secs. 

9.31 

35 • 

40 secs. 

9. 4 

57 

15 „ 

9.37 

S3 

30 „ 

9. 5 

55 

25 „ 

9.39 

55 

20 „ 

9. 7 

>5 

15 „ 

940 

53 

20 „ 

9.10 

55 

20 „ 

9.42, observation ceased. 

9.13 

33 

22 „ 

i 
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The beetle was not improbably disconcerted by the iirtiiiciai 
light. It occasionally progressed slowly by paddling with tlie 
middle legs^ the hind ones being extended ^ but almost motiionleas. 


Obs. 

Minutes of 
observiifcion. 

Ascents. 

Secemds at 
ail r face . 

No. 1. ... 

... 60 

19 

175 

„ 2. ... 

... 60 

24 

352 

Totals 

... 120 

43 

527 


Smmnari/. — 'The beetle rose, on an average, about once in 2| 
minutes for breathing, and remained, on an average, about 12| 
seconds at surface for each respiration. The longest interval ob- 
served between two respirations ^vas 6 minutes; the duration of 
a respiration varied from a second, or less, to 50 seconds. The 
time it Avas exposed for breathing bore to tlie time it was not so 
exposed a ratio of 1 1 13|. Only two observations Avere made, one 
of them at night, and it was then rather more active than during 
the day-observation. 

XV. AciLItrS EASCIATFS. 

Xo. 1. Oct. l7th.“~The two specimens, c? and herein mejj- 
tioned, Avere not fed for two days. My observations commenced 
at 2,1 p.M. At 2.d6 the male rose, and Avas at the surface 
for 5 seconds ; Avhilst the female emerged at 2.49, remaining up 
for 65 seconds . These beetles moved about but little, Iceep- 
ing themselves much concealed. I left off further notice at 
S.l p.M. 

No. 2, The specimens were fed at 3.0 p.m., and observation 
comnaenced at 4.25. 

Tho male. The fornale. 

Eose at 4.43 for ^0 secs. Eose at 5.17 for 55 sees. 

„ 5. 5 „ 100 „ „ 5.20 „ 30 „ 

The beetles were nearly always concealed, and moved about but 
little. Observation ceased at 5.25. ' 

Ho. 3. By lamplight, same evening. Observation commenced 
at 9.7. 
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The male. 


The female. 

Eose at 9.21 for 4 minutes, 

1 Eose at 9.37 for 35 secs. 

but only occasionally breathing. 

33 

9,57 „ 35 „ 

Eose at 9,35 for 15 secs. 



„ 9,40 „ 100 „ 

Observation ceased at 10. ^ 

„ 9.53 „ 65 „ 

i 


„ 10. 0 „ 50 „ 



„ 10. 5 „ 105 „ 



Minutes of 


Seconds at 

Obs. observation. 

Ascents, 

surface. 

No. 1. .... 120 

2 

70 

„ 2 120 

4 

255 

„ 3 120 

8 

645 

Totals 360 

14 

970 


Summary , — Tiie species rose, on an average, about once in 25| 
minutes for breatliing, and remained, on an average, nearly 70 
seconds at surface for each respiration. The longest interval 
observed between two respirations was 52 minutes, and the du- 
ration of a respiration varied from 5 to 105 seconds. The 
time it was exposed for breathing bore to the time it was not so 
exposed a ratio of 1 : 22|. It appears probable that the species 
is more active by night than by day, and that the male is more 
active than the female. 


XVI. BxTISCnS MABOINALIS. 

Xo. 1. Aug. 2iid, 1S74. — Observation commenced at 7 o’clock 
.p.M, on one tS individual of this species. 

Bose at 7. 9 for ? secs. Eose at 7.56 for 70 secs. 

7 16 45 S 2 40 

„ 7.22 55 S5 „ „ 8. 9 „ an instant. 

„ 7,36 ,5 115 „ 5 , 8. 9 „ 30 secs. 

„ 7.45 „ 15 „ „ 8,15 „ 300 „ 

„ 7.50 „ 50 „ „ 8.22 „ 65 „ 

Observation ceased at 8.23 p.m, 

No, 2. Aiig, 9th, 1874. — Observation commenced at 3.40 p.m., 
on two males of D. maryimUs, 

Eose at 3.48 for 15 secs. Eose at 4.22 for 50 secs. 

„ 3.48 „ 20, „ ' 4,22 „ 60 „ 

35 3.51 ,5 5,,^ „ , 4.24 „ 5 ,, 

UNN. JOIJEN. — 7.001*0 OTy VOI*. XIII, 16 
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Eose at f3.53 

for 

35 

sees. 

Eose at 4.27 

for 

30 

sees. 

s> 

3.50 

n 

40 

55 

„ 

4.29 

57 

25 

75 


3.59 

JS 

45 

55 

55 

431 

5 ? 

120 

55 


4. 3 

•)i 

20 

55 

55 

4.34 

55 

an instant. 


4. 4 

yj 

20 

55 

55 

4,35 

55 

115 

secs. 


4.12 

55 

45 

55 

55 

4.40 

55 

140 

J5 


4.12 

55 

90 

55 







Observation ceased at p.m. 

No. 3. Aug. ?, 1874. — Observation commenced at 2.31 p.m. 
on one S D* m-arginalis. 


Eose at 2.50 for 

2 secs. 

1 Eose at 3. 20 for 5 secs. 

55 2.o6 ,, 

35 „ 

55 

3.38 „ 97 „ 

55 3. 9 „ 

60 „ 

55 

3.57 „ 97 „ 

Observation ceased at 4.11 p.m. 

Minutes of Seconds at 

Obs. 

observation. 

Ascents, 

surface. 

No. 1 . . 

.. 88 

12 

816 

„ 2 .. 

.. 126 

19 

881 

„ 3 .. 

, 100 

6 

296 


— ^ 

— - 

-- — » 

Totals 

... 309 

37 

1993 


Bummury. — The male of D. marginalk , rose, on an average, 
once ill about minutes for breatliiiig; and remained, on an 
average, about 54 seconds at surface for each respiration. The 
longest interval it was observed to pass without breathing was 19 
minutes. The duration of a respiration varied from 5 seconds to 
800 seconds ; and the time it was exposed bore to the time it was 
quiescent a ratio of 1 : 


XVII. BiTTSCXJS MABUTOLTS, 

No. 1, Aug. 2uc1, 1874. — Observation commenced at 7 r.M. on 
one female. 


Eose at 7. 8 for 20 secs, 
, 7.22 „ SO „ 

„ 7.38 „ 100 „ 


Eose at 7.50 for an instant. 
„ 7.54 „ 80 secs. 

„ 8.15 „ 280 „ 


Observation ceased at 8.23 jc.M. 


No. 2. Aug. 9th, 1874, — Observation commenced at ,3.40 p.m. 
OB two females of .1), marginalk : — 
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Eose at 

3.51 

for 

5 secs. 

Eose 

at 4.12 

for 

50 secs. 

?5 

3.55 

5J 

an instant. 


4.23 

5) 

90 

?y 

3.59 

JJ 



4.28 


an instant. 


3.59 

J? 

65 secs. 

jj 

4.29 


15 secs. 

n 

3.60 

J? 

AjO „ 


4.33 

}J 

70 „ 

V 

4. 3 

J? 

an instant. 

i 

4.35 

)} 

110 „ 

n 

4. 4 

?> 

80 secs. 

i ft 

4.39 

. 

70 „ 



Observation ceased at 

4.43 P.M. 



Ko. 3, Aug. F, 1874. — Observation commenced on one indi- 
vidual of D. marginal'k^ 5 , at 2.31 p.m. 

Eose at 2.56 for 35 secs. I Eose at 3.42 for 3 secs. 

„ a 8 „ 90 1 „ 3.46 „ 65 ,, 

Observation ceased at 4.11. 


Obs. 

Minutes of 
observation. 

Ascents, 

Seconds at 
' surface. 

No. 1. .. 

.. 83 

6 

561 

„ 2 . .. 

126 

14 

584 

3 . . . 

.. 100 

4 

193 

Totals 

... 309 

24 

1338 


Si^mmarg, —The female of D. ma^gmalis^ rose, on tbe average^ 
once in about 12| minutes for bx'eathing, and remainedj on an 
average, about 55| seconds at surface for eacb respiration. The 
longest interval it was observed to pass without breathing was 
32| minutes. Tlie duration of a respiration was from 3 seconds 
to 280 seconds. And the time it was exposed bore to the time 
it was quiescent a ratio of 1 : 13-|. 


On Actmomorplm erosa^ a new Genus and Species of Crustacea. 
By Edwasd J. Miees, E.L.S., Assistant in the Zoological 
Department^ British Museum. 

[Head December 21, 1876.] 

(Plate XIY.) 

The remarkable Crustacean here described was brought up by the 
dredge from a depth of 7 fathoms with a number of other small 
Crustacea, chiefly • On account of its small size and 

external resemblance to certain species of Oancridcff triieposi- 
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tioB. among the Oxystomaia was unsuspected’ until my paper on 
the Oxystoinatoiis Crustacea had been read heforo the Society* 

Acmomorpha, gen. iiov. 

Carapace convex, with the antero -lateral margins ’arcuate, as in the 
C alter oidea; front broad, and slightly concave in front. External 
aiiteiinffi with the basal joint apparently fused with the inferior wall, 
of the orbit ; tjie flagellum wanting ; the orbital cavity ■ large, and 
filled with the peduncles of the eyes, the cornea being almost com- 
pletely concealed by the external wall of the orbit. Buccal cavity 
broader and less decidedly triangulate than is usual in the Ooeptomata. 
External maxillipeds with the meros-joint triangular, a little shorter 
than the ■ ischium -joint i the exogiiath narrow^, and with its outer 
margin slightly curved. Abdomen of male narrow-ovate, /-jointed, 
the t’lvo last joints longer than the preceding, the terminal joint 
triangular, acute. 

Actjsomorpha erosa, sp. nov. 

Carapace everywhere granulated, the granules interspersed with small 
deep pits. There is a large rounded elevation behind each orbit, one 
on the cardiac region, and one on each branchial region near the lateral 
margin. Anterior legs obscurely granulated, robust ; arm very short j 
hand but little longer than the wrist, fingers straight, closely meeting 
along their inner edges when closed, acute at the tips. , Ambulatory 
legs short, nearly smooth, laterally compressed j tarsi very small, 
slender, and acute. Length 4 lines j breadth 4^ lines. 

Eab. Australia, Port Curtis (F. M. Bayner, Esq.). 

This species, of which I have seen but a single example, is dis- 
tinguished from all the Lencosiidm with which I am acciuainted 
by its, form and the structure of the external ainfcen,ii® and of the 
orbital region. In general appearance A. erom bears a greater 
resemblance to such a species as Actm gramilata among the €im* 
c«^<2?thaii to the, OxyBtomata its name),,;, and this resem- 

blance is borne' out by the form of the' large- ntbits, and' short 
'robust, anterior legs. That it really belongs to the Oxy$tomaia 
is evident from the form of the buccal cavity and of the nieros- 
Joint of the outer foot-jaws. The eyes, of which the cornea is 
rudimentary (and nearly concealed, in the specimen I have exa- 
mined, by the outer wall of the orbit), are perhaps useless as organs 
of vision. ^Notwithstanding its small size, this example shows no 
signs^ of immaturity, " ■ 

/It is perhaps most nearly allied to the genera Oreophorm* and 

^ Omoph}m% Buppell, 'Beschreib. 24 Krabben Eotheu Meeres,p, 19 (1830) ; 
'Bell, Tmns; Litm. Soo, XXL p, 806 (1865), 
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Spelwophorm^^ whieli it resembles in the arcuate auteroJateral 
iimrgms of the carapace and well-defined orbits ; but it differs in 
the postero-lateral margins of the carapace not being produced 
over the bases of the ambulatory legs, in the form of the eye^ 
peduncles and anterior legs, &c. 


EXPLANATION OP PLATE XIV. 

Pig. 1. Actfsomorpha erosa c?, nat. size (outline), 

2. A dorsal ¥iew of the same animal, enlarged about four times. 

3. An inferior view, also X 4 diam., and with limbs extended. 

4. The inferior aspect of fore parts, greatly enlarged, showing eyes (a), 

inner antennas (5), and outer antehnm (c). 

5. The orbit viewed irom above, showing the position of the eye-peduncle 

{a\ enlarged. ' 

6. The hand, exterior view, enlarged. 


Morphology of the Mammalian Ossieula mdit4s. By Alban H, 
Or. Doban, E.E.0,8, (Communicated by Professor Elowee, 
FXS., E.L.S.) 

[Bead December 21, 1876.] 

(Abstract.) 

'The complete memoir on the small ear-bones of the Mammals will 
hereafter be published in, the Society’s ' Transactions/ with copious 
illustrations^ whereby an excellent comparison of the various forms 
peculiar to and significant of groups may be instituted. Previously 
elsewhere 1 1 have given a short resume respecting the material 
whi'Ch'bas afforded the means of study of the series, with a brief 
refei^nc© to what has already been published' on the internal 
.auditory Apparatus, and, added a short notice concerning points 
among"'certain' of the higher groups of 'the Mammalia. 'Eor''the 
present abstract I shall therefore coniine my remarks to the audi- 
tory ossicles'''of ' the following orders, ; riz . ^the Inseetivora, the ^ 
Ohlroptera/'the'CetaOea, Ahe , Birenia,,the Bdenl^a, the' 'Marsu- 
pialia, and the Monotremata."' 

, '' , Spelmpk?i'u$f Alpb* M^Edw. , Aaiiw Soc. BuL Prau»(s4r. 4), v, p. 148 (1866). 

’ Proc. Boy. ^ See, 'VoL'3Eiv.:pp.' 101-109 (1876). ,i'' 

LINK, TOHEN.—i^OOLOOT, von. xm,' ^ 
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In the ossiciilaof the Insectivora no constant positive character 
can he found. These hones are most speciali^^ed in Ghr-^soeJdoris, 
Careful examination shows that the singular malleus in this genus 
is modified rather from the higher or anthropoid form than from 
the more central laminated type. The ossicnla of QaleopUliems 
are very generalized ; in its malleus it approaches the Macrosce- 
lidm, in the incus it resembles Tupaia ; in the latter the malleus 
assumes the necldess character common among the Cehidai, and 
observed in some Lemurs and in Scmrus, Taken as a whole, the 
ear-bones of Ttipaia are higher in type than those of any other 
aninial in this order. 

In the Macroscelidse the extremely constricted neck of the 
malleus with its narrow lamina and its processus gracilis running 
straight forwards to the G-laseriaii fissure are highly characteris- 
tic ; but in Petrociromm the malleus more resembles that of Sorex 
than the same ossicle in MaerosoelideB and MJii^iieliocyon. 

In the Soricidm, Myogalidm, Talpidas, Centetidse, and Erina™ 
ceidcB one common feature exists, a malleus with a wide lamina, 
•aiicl a processus gracilis united to the tympanic ring after the 
fashion of the' Marsupials. The processus brevis of tbe incus is 
always ill developed except in the Centetid® and Gpmmra ; the 
intercrural aperture of the stapes is wide. In the Shrews the 
malleus bears both a processus muscularis and a peculiar orbicular 
apophysis, as in Mm ; this spherical process in Mi/opale appears 
to replace functionally the processus muscularis, which is absent 
in that genus. 

la the Talpid® the malleus of Coniylura most resembles that 
of Bofex I but its orbicular process serves as a processus irmscii- 
laris, as in lli^ogale. The mallei in Talpa, and Bcalop^ closely re* 
semble each other ; but the hicus of Bmlop^ has not the broad 
channelled processus longus ' seen in mx?L Qonitjlnm, In 

the Erinaceidm and Centetid® the malleus has a broad processus 
gracilis perforated to transmit the chorda tympani nerve. , Tho 
processus muscularis and an ill-developed orbicular apophysis 
coexist. 

The ossicula of the Ohiroptera, resemble those of the Soricidm 
and allied Insectivora very strongly, except in Pteropm^ where 
the malleus is pf a rather lower type. A well-developed proces- 
sus muscularis is always found in dhe insectivorous Bats ; . in 
FhglhrUm and other genera there is another process accessory 
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to it; an orbicular apophysis, observed in Sorex^ is also con-” 
stant, but not pediineulated. The manubrium is quadrilateral 
the inner as well as the outer aspect being sliarply bordered oft^ 
from each of the sides. The incus is very similar to that of the 
Shrews and Marsupials : the stapes is of a rather higher type than 
the other ossicula ; its^ aperture is generally wide and occupied in 
the recent skull by a small artery unsupported by any bony 
canal 

In the Cetacea the malleus is constantly united to the tympanic 
bone by firm bony ankylosis through the medium of the processus 
gracilis. The manubrium is ill developed or completely sup- 
pressed. The stapedial crus of the incus is greatly developed. 
The crura of the stapes are thick and encroach upon or obliterate 
the aperture. This ossicle always fits, firmly into the fenestra 
ovalis, to which it is in no species constantly ankylosed. 

These bones are most generalized in type in tlie genus Balcwia^ 
particularly as regards the incus ; the malleus, too, has the least- 
modified form of iiiamibrium. Next in order come Neahalmna 
and Me^ajrtem ; but Balcemptera possesses a ma.lleu3 and incus 
as modified as in the Dolphins. In the Physeteridae the malleus 
is extremely modified, the manuhrium and processus muscularis 
are not borne upon a, tubercle projecting from the front of the 
head as in other Cetacea^ but are reduced to two small spines. 
That representing the nianubriam is almost obsolete in Bhpeter, 
Myperooion^ and Mesoplodon, but fairly developed in Berardius. 
The incus has characters intermediate between the same in Ba-- 
lama and Belplimm ; the stapes assumes a tolerably distinctive 
form. - 

111 all the Dolphins the incus has a very large stapedial crus and 
a stapes with stouter crura than in the Whale-bone and Bperm- 
Whales. The malleus resembles considerably that of Balmm-^ 
'ptera ; the manubrium may be represented by a spine bent down- 
wards ( Orm^ Fieicdorca) or depressed against the side of the ob- 
Biele (GhMoeephah^s, Lapenorhynchua^ Blioemia) ; or that spine, 
may be almost or quite obsolete {Belpliinus, JDelphmaptefm) z .part 
of the process . .from the niembrana tympani is inserted along a 
narrow groove in the tubercle. Monodon has a ' spine-like manu- 
brium, 'but differs from the other Dolphins in^the. characters 
of its articular surface and- the length of the head and tubercle. 
The liead of the malleuB" is best developed in Orea. 


17 * 
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Platanista is distinguislied from tlie above delpbinoid Cetaceans 
by tbe great length of the process from the bead of the malleus, 
and by other less conspicuous modideations in that ossicle^ 
Such distinctions are hardly discernible in the genus Inia. 

In the Sirenia the ossicnla are modified more in texture, weight, 
and outline than in the development or suppression of any of 
their processes as in the Cetacea. Their singular general mo- 
difications of form mask any points of resemblance to their re- 
presentatives in any other order which otherwise might be ob- 
servable, excepting that in Malicore and, apparently, in Salitlieriutn 
there is an approach to a quadrilateral form of stapes, which at 
least reminds the anatomist of the form of that bone in the larger 
Euminants. In no respect do any of the ossicnla resemble those 
of the Whales and Polphins. Halicore differs distinctly from 
Manat-m in several particulars, most of which have been already 
described by Hyrtl. In Mhytinu the malleus and incus, judging 
from the description and figures given by Clausius, very closely 
resemble those of the Manatee. In Kalithermm the description of 
the ossicnla with which Dr, Eirauss has favoured science leads me 
to consider that the malleus is intermediate in type between those 
of Manat m and Halieore, the incus more resembling that of the 
former Sirenian. 

In the Bradypodidse, among the Edentata, the characters of the 
malleus and incus are fairly^generalized, whilst the stapes assumes, 
to a certain extent, Sauropsidan characters. Among the Arma- 
dillos the genera Dasypus and Tatmla present much higher cha- 
racters in the ossicnla of adult specimens than can be found in 
tBriadon and T&lypeuies. The malleus in the adults of the two 
latter genera' resemble' the same ossicles in the fully developed 
fetus of Dmypm and Taimta. This recalls an identical condition 
in -Be® and Oi?w. 

In the ManidsB the ossicnla possess ' the most positive charac- 
ters among all the Edentata. The malleus is more specialized 
than in the other groups, and the stapes is more absolutely 
columellifom than in any other placental mammal. In the Ant- 
eaters the malleus may be known from that of other Edentata 
by the form of its head ; in Oyclothmm it resembles that oiBrady-- 
more than dp the same hones in Myrmecoplaga and Tamanim, 

In Oryateropm the malleus is quite unlike that of any. true 
Ant-eater, but resembles, to a' certain extent, that of Friodon, 
from which, however, it maintains very distinctive features. 
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Tke Marsiipialia are distinguislied for the uniformly low type 
of their ossicula, although no single feature indicating inferior 
grade in them is not to be found, in isolated cases, in higher 
mammals. These bones are of the most ill-developed consistence 
in the Peramelidas, and of the highest form in the Bidelphyidse, 
where the incus has a well-developed processus brevis, and the 
suapes, alone among Marsupials, is perfectly bicrurate. In the 
Kangaroos the ossicula are central in character, tlie malleus bears 
a large foliaceous processus gracilis, as in the Wombat ; but the 
stapes is always partially bicrurate. In the Plialangistidse the 
stapes is generally columelliform, or only slightly bicrurate, the 
incus is of as high a type as in the American Opossum, the mal- 
leus is of the form seen in a new-born Macropm ; this ossicle 
has distinctive feafem^es in Phaacalaretos. 

In the Wombats the malleus is not so much of high type as an 
extreme form of the development of that bone in MaGrqpma, The 
incus has a stapedial crus somewhat like that of Feramelea ; the 
stapes is always columelliform. In tne Dasyures, including 
FhmQogah and MyrmeoaMna^ the incus is of low type, and the 
stapes columelliform ; but all their ossicles are of more solid con- 
sistence than in the Bandicoots. 

The distinguishing features in the ossicula of the Monotremata 
are a peculiar form of articulation between the malleus and incus 
by means of a scale-like development from the head of the former, 
and the presence of an absolutely columelliform stapes. Tet the 
three ossicula are not much modified from their representatives in 
the lower I^iarsupials. The incus is ankylosed to the malleus in 
McMim and generally in the adult Omitlmrhynchm^ but not in 
the same manner as in certain Kodents. These bones are of more 
solid consistence in Echidna than in the other Monotreme. In 
all cases among mammals where the stapes is coliimelliform, it 
clearly represents the entire bicrurate stapes of most animals in 
that class, but, according to the most recent views of embryolo- 
gists, only a part of the columella of birds and reptiles, the greater 
part of that long ossicle in the latter classes probably represent- 
ing the long process, or at least some other portion, of the incus. 
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All Aceoiiiit of some iiciv Species, Varieties, ami Monstrous 
If owns of Alcdiisie.- — II. By Geoiio-e J. IIomanes, M.A,, 
F.L.S,, &c» 

[■Read Jumiavy 18, 1877,] 

(Plates XY. & XVI.) 

In my previous commuiiicatioii on tliis -subject (Joiirii. Linn. 
Soc., Zool. voL xii. pp. 525-581) I omitted to give any drawings 
of the new species of Mediisss wbieb I described. On tbe pre- 
sent occasion, therefore, I supply this omission by representing 
in Plate XV. sncli of the previously described Medusm as are 
undoubtedly entitled to rank as new species. These are the three 
species of the genus Tiaropsis, viz. those represented in figs. 1,8, 
and 4, The Plate also contains figures of the two species of Them- 
mmtias (figs. 2 and 5) vrhich I happened to meet with last sum- 
mer. There can be no doubt that these 'are true species j and for 
them I propose the name T emcifem and P. helicobostryclm^'. 

Proceeding now to describe the monstrous forms of, Medusm 
which have this year fallen within inj observation, I have, in the 
first place, to reiterate the surprise 'which I expressed in my pre- 
vious paper at the extreme rarity of such forms — so far, at least, 
as the naked-eyed group are concerned.' Looking to the lowly 
type of organization which the Medusm present, remembering 
how prone these animals are to exhibit the phenomenon of geiii- 
ma-tion, and considering that even in much higher animals so- 
called ‘^vegetative reproduction of similar jiarts ’’is a process of 
comparatively frequent occurrence, considering these points, I 
think we should be prepared to expect the Medusie to present us 
with numeTOUB examples of monstrous or misshapen forms* , Yet 
BO far is this from being the case that this year, as last year, I have 
only met with one soli'tary instance of departure from' the normal 
type among the many thousands of naked-eyed Meclusm which I 
observed. This instance again occurred in the genus Sarsia ; but, 
unlike the monstrosity described in my former paper, in which there 
were six complete segments^ in the present instance there w^ere 

^ In my former paper I assigned to a probably new species tbe name Bou- 
gmimlkii fruticosa. Ha’^ing since ascertained that this name had already been 
appropriated by Brof. Allman to designate another species of tlie same gemis, I 
will now substit\jte for it the name i?. AUmanii. 
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only five segments. These, however, were all complete and exactly 
equal to one another. 

In the case of Aurelia aurita deviations from the normal type 
are of frequent occurrence. It is remarkable, however, as pointed 
out in my former paper, that such deviations nearly always take 
place in the direction either of multiplication or of abortion of 
entire segments. As I have this year paid particular attention to 
this subject, I will here describe all the more noteworthy forms of 
variation which I have observed: and to render my description 
intelligible, it is necessary to begin by describing the normal 
type. 

Fig. 6 (PL XV.) represents Aurelia aurita in full diastole, with its 
manubrium removed. It will be observed that the organism is con- 
structed on what we may metaphorically term a very definite plan. 
The ovaries are four in number, equal in size, and arranged sym- 
metrically round the centre of the animal. The litliocysts, or 
ganglia, are eight in number, and are disposed round the margin of 
the animal at points equidistant from one another. These eight 
organs thus bear a very precise geometrical relation to the four 
central organs ; and this relation is, as it were, mapped out by 
the distribution of the radial tubes. For it may he observed by a 
glance at the diagram that although most of the nutrient tubes 
branch and anastomose as they proceed from the centre to the 
circumference of the nmbrella, there is a marked exception to 
this mode of distribution in the case of some of these tubes — those, 
namely, which proceed from the centre to the circumference in 
perfectly straight or radial lines without hranehing. Moreover, 
closer inspection will show^ that these radial or iinbrancbing tubes 
are disposed with perfect symmetry. For one such tube passes 
radially to eacli of the eight marginal ganglia, and each of the 
eight segments of the circle thus marked out is bisected by aiio- 
tber radial or imbraucbed tube- There are thus altogether sixteen 
radial or uubranched tubes, which serve to mark out the whole 
umbrella into as many equal segments. It' must further be ob- 
served' that those skaight tubes which proceed to the marginal 
ganglia differ from those w^ich alternate with them in being less 
deeply coloured. Lastly, I may add that in the normal type of 
^ Aurelia the manubrium (which is not represented in the figures) 
presents fonr equal lobes. 

Such being 'the normal type of Aurelia^ the following are the 
more important d'eviations from it which I have observed. The 
most" usual is that which I described in my former paper^ and 
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wMcli is Here represented in fig. 7 (PI. XY.). It will be seen tliat ail 
parts of the organism have undergone multiplication in a common 
ratio ; so that the effect is to ‘‘ increase the ndimher whilst adlieiing 
to the t^pe of the natural segments above alluded and this 
without in the least degree destroying the 'general symmetry ol the 
animal. In such cases the manubrium is usually six4obed. 
In other eases, however, some one or more of the normal seg- 
ments do not take part in the multijfiication ; so that while the 
number of segments are increased and their natural type con- 
formed tOj the animal nevertheless, as a whole, becomes asymine- 
trieah Of such a case fig. 8 (Pi. XV.) maybe taken as an example. 

It will be observed that in the last figured specimen the ovaries 
were not affected by the process of multiplication, although 
this had affected both the manubrium and the segments of the urn- 
bella. Such an immunity from the abnormal process in question 
is frequently presented, both by the ovaries and by the manubrium , 
even in cases where it has affected tlie umbrella to a large extent. 
This may be seen in fig. 9 (H. XV.), where it is also worth wdxile to 
observe the symmetrical manner in which the multiplying process 
has afibcted the umbrella regarded as a whole. In fig. 1 (PL XVI.) 
we have an exactly similar case, except that the multiplying process 
has failed to extend to one of the quadrants of the umbrella. ^ 

In some cases the multiplication of parts takes place on one side 
of the umbrella only, as may be seen in figs. 2 and 3 (PL XVI.) . In 
thefirstof these specimens oneof the ovarieshas become duplicated; 
and all the other parts in its segment having done the same, the 
manubriuni presented five lobes, and the umbrella ten segments. 
In fig. 3 one of the ovaries has become tripled ; and the other parts 
of the umbrella being multiplied in the same manner, the total 
number of segments is twelve. The manubrium, however, in this 
case only presented the same number of lobes as in the last one. 

Abortion of parts in Aurelia takes place in the same symme- 
trical way as does multiplication of parts. For instance, in fig. 4 
(Pi. XVI.) it is observable that one ovary is absent, while the 
segments of the umbrella are reduced to six. Similarly, in fig. 5 
(PL XVI.) the ovaries and segments of the umbrella are reduced 
to one half of the normal number. In neither of these specimens, 
however, was the manubrium affected by the reducing process. 

I have now given a sufficient number of illustrations to render 
an, accurate idea of the various ways in which the normal type of 
Atmlm is: seen to be modified by the multiplication and the sup- 
pression of parts.' The most remarkable point with regard to 
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sucli. cages is the strictly symmetrical manner in which the ab- 
normai developments or abortions are usually found to occur. In 
most cases these developments, or abortions, extend propor- 
tionally to all parts of the organism. In other cases this is not 
so ; and of these cases the most numerous are those in which 
the ovaries and manubrium are unaffected, while the seg- 
ments of the umbrella are multiplied. In some cases, on the 
other hand, a deficiency or absence of the ovaries entails no 
corresponding deficiency or absence of any of the other organs. 
Lastly, it may be added that in every case of multiplication of 
segments which I have ever seen, the supernumerary lithocysts 
always occurred at the end of a faintly coloured radial tube, and 
never at the end of a strongly coloured one. Whether the marked 
difference in the coloration of the two sets of radial tubes implies 
any corresponding difference in their physiological functions, is a 
point which I have not been able to ascertain ; but if such is 
the ease, I should be inclined to suspect, from the uniform rule 
just mentioned, that whatever peculiarity of function it is which 
renders necessary the high coloration of the radial tubes that 
alternate with the lithocysts, is a peculiarity which is incompatible 
with the presence of a lithocyst at the end of the tube. 

Prom the additional observations detailed in this paper, it will 
be evident that no stress is to be laid on the fact of the most mual 
form of multiplication of parts in Aurelia being proportionally the 
same as that which appears to be the most usual form of multipli- 
cation in Barsia (see former paper, p. 529). 

This year, as last year, I observed that towards the end of 
August all the individuals of this species (i, e. Aurelia mritd) 
began to undergo a marked diminution in size.*’ In my previous 
communication I expressed myself in favour of the view that this 
progressive diminution in the size of individuals composing 
the incoming generations of Aurelia was due to the increasing 
numbers' of a parasitical Crustacean {Hyjperia which ap- 

peared to devour with avidity all the coloured parfcs of their hosts/* 
There can, I still think, be little doubt that such parasites, by im- 
pairing or destroying the nutritive system of these Medusae, must 
hinder, or entirely stop, the growth of the latter; but that the 
small size of Aurelia towards the end of the season is not to be 
attributed to this cause alone,. I have during the present autumn 
obtained satisfactory evidence. Por this year the numbers of 
My^^ena gatba^ were not nearly so great as they were last 
year; so that, I aui now better able fo determine How much 
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of the effect wMcli we are considering is to be attributed to tlieir 
infiuence. And forasimich as I observed that towards tlie end of 
tlie season the Medusa were of small size, whether or not they 
•were infested by the parasites in question, I conclude that causes 
other than the one which I previously mentioned must be chiefly 
concerned in producing this effect. 

BESOEIPTION OF PLATES. 

Plate XY. 

Fig, 1. Tiaro'psis indicans, ii. sp. Xafcural size, 

% Tfiaumantias criioifei'a^ n. sp. Xatural size. 

3. Tiaro])sis 2idl9/diaderfiata, n* sp, Natural size and eulour. 

4; Tiaropsis oligoplocamt^ n. sp. Natural size. 

5. Tlmiimantias helicobostryGha, n. sp. Natural size. 

(i Diagrammatic representation of the ovaries and nut.rionh tubes as they 
occur in a iioruml speciineii of Aurelia mmta, Tlie luanubriuin, 
which normally presents four lobes, lias been removed. 

7. Diagrammatic representation of a specimen of A. mcrita, which pre- 

sented an abnormal, though symmetrical, multiplication of parts — 
there being twelve complete segments instead of eight (as in fig. 6), 
and the manubrium, which is iiot shown, having presented six lobes 
instead of four, 

8. Diagrammatic representation of an asymmetrical multiplication of parts 

in A. anriia. In this specimen the manubrium was bifid in the lobes 
which faced one of the multiplied segments. 

9. Diagrammatic representation of an abnormal, though symmetrical, mul” 

tiplication of nutrient tubes in A. aurita-^thom in every alternate 
segment having undergone duplication. In this instance the manu - 
brium resembled the ovaries in not partaking of the duplication. 

Plate XVI. 

Fig. 1, Diagrammatic representation of a specimen of A. aurUa, resembling 
that figured in PL XY. fig, 9, except that one of the four normal 
quadrants of the umbrella has escaped the process of duplication. 

2. Diagrammatic representation of an asymmetrical multiplication of paris 

n A. aurita^ one of the four quadrants of the animal having boeoim.^ 
duplicated. In this instance, however, the manubrium was four-lobecl, 

3. Diagrammatic representation of another form of asymmetrical mnllipli" 

cation of parts in A. auriia, one of the four quadrants of the animfil 
having become tripled. In this instance the lobe of the manubrium 
which faced the tripled quadrant of the umbrella was ihmblcd. 

4. Diagrammatic representation of an abortion of parts in /I. ciunta, ono of 

the four quadrants of the animal having been suppressed. In this in- 
stance, however, the manubrium presented its normal number of lobes, 
b. Diagrammatic representation of a still further abortion of parts in A^ 
two nf the four quadrants having been suppressed. In this 
instanee also, thc' manubrium presented its normal number of lobes. 
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iJn the Male G-enital Armature in the European Ehopalocera» 
Bj Er. E. Buchanan White, E.L,S. &c. 

[Bead Deeembei' 21, 1876.] 

(Abstract,) 

In several orders of the Iiisecta the structure of the organs upon 
which the perpetuation of the species depends has afinrded, in 
very many cases, the best and surest characters for the discrimina- 
tion of species. But in the Lepidoptera, one of the largest of the 
orders, and that on which perhaps the greatest amount of atten- 
tion (scientific or otherwise) has been bestowed, the structure of 
these parts has not received the consideration it deserves, but 
has been almost entirely ignored. 

'The author in confining himself to the European forms is not 
prepared to admit that his conclusions thereon will hold good with 
the Lepidoptera in general, though there are certain indications 
that it may. 

He has selected Epinepkele liyperantm, L., as a type or stan- 
dard, and describes its apical segment, noting that in this and 
all cases it is necessary to clear away the scales and hairs for a 
clear and satisfactory view of the parts to be obtained. The appen- 
dages are three, viz. a superior and two lateral ones. To the 
latter he applies the name harpagones,’’ though possibly equi- 
valents of the ajp^endims inferiorea in' Trichoptera. The upper 
appendage he designates “.tegumenf’ and he takes notice of 
the relations of all three to the anal opening and intromittent 
organ 

He has discussed the structure of the apical segment, and its 
modifications in various families, the nature and varied character of 
the tegumen and of the harpagones, comparing the resemblances 
and difierences in groups.' Erom these data he then traces the 
apparent, affinities as derived from the said characters, and gives 
it as his opinion that not only do they yield good generic dis- 
tinctions, but that in ' many cases specific differentiation is very 
appreciable. In his researches the author has made a great num- 
ber of sketches, which illustrations render comparison relatively 
easy. These and the complete paper will hereafter be published 
in the Society’s ^ Transactions.’ 
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Ma. ABTHUE GARDINER BUTLER ON THE 


The Butterflies of Malacca. ' By Arthur Gardiner Butler^ 
B.L.S., F.Z.S.j Senior Assistant in the Zoological Departineiifcj 
, British Museum. 

[Read Becember 21, 1876.] 

(Abstract.) 

The author has already, in a brief communication (Journ. Linn. 
Soc. no. 67, voL xiii. p. 115), given a preliminary notice of two 
new species of Lepidoptera from Malacca, and mentioned the 
donor and circumstances which have enabled him to draw up an 
extended list, wdth annexed remarks on geographical distribution. 
It is only necessary to add that the paper, with figures of the 
new and more remarkable forms, will subsequently appear in the 
Society’s ^ Transactions.’ 

It would seem that of 280 species of determinable Lepidoptera 
collected by Capt. Pinwill, 43 are new or hitherto nnnaiiied spe- 
cies, as follows : — 

Euploea Pinwillii, male and female, allied to E. menetriesii. 
Calliploea leucogonis, female, nearly allied to E. vestigiata. 
Hestia iinteata, male and fenale, nearly allied to H. belia. 
Yphthima corticaria, male and female, allied to Y. nareda. 
Thauniantis pseudaliris, male, with affinities to T. aliris. 

Athynia nivifera, cJ and $, bearing resemblances to A, neft©« 
A. clerica, male, nearly allied to A. abiassa. 

B'eptis mamaja, male and female, nearly allied to 'N, eurjnomc. 
N , leuconota, female, distinguishable from N. nata. 

N. gononata, male, intermediate in character between N. nata 
and N, soma. 

N. dorelia, male and female, with differences from N. tiga. 

N . peraka, male and female, somewhat resembling N* heliodora. 
N. dindinga, female, a large and^ well-marked species. 

Diadema incommoda, male, approaching to D, bolina and female 
to D. nerina. 

Cethosia methypsea,niale, allied to C.hypsinaand O.penthesilia. 
Cirrochroa rotundata, male, nearly allied to C. mithila. 

Cynthia erotelia, d and $, smaller than, hut allied to, C. orota. 
Parthenos lilacinus, male and female, bears resemblances to 
Minetra gambrisius. 

Castalius ethion, female, not unlike C. roxus. 

Lampides pseudelpis, male, nearly allied to L. elpis. 
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Catargyra elegansj male, allied to genera Lampides and Miletus. 

Delias metarete, male and female, nearly aUied to D. hyparete. 

Appias plana, male, witli constant differences from A* leptis. 

Ornithoptera ruficollis, male, allied to O. flavicollis. 

Papilio Esperi, male and female, liaying close affinities witli 
P. mestor and P* acbates. 

Cobalus ciliatiis, female, expanse of wings 1 ineb 7 lines. 

Pampbila msBsoides, male and female, resembling P. msesa. 

Astictopterus gemmifer, male and female, several examples. 

A. stellifer, male, much like a small A. jama. 

Plesioiieiira asmara, male and female, similar to P. dan. 

P. Pinwillii, male, most nearly allied to P. tabrica, 

Tagiades calligaiia, male and female, closely allied to T. atticos. 

T« lavata, male, allied to T. pralaya. 

Callidnla abisara, male, nearly allied to C. saknni. 

Amesia jnvenis, male, most nearly allied to A. venusta. 

A. pexifascia, female, tbe most striking species in tbe genus. 

Lanrion corculiim, male, expanse of wings 1 inch 1 line. 

Birnara nubila, female, allied to Pantana bicolor. 

Kettelia Lowii, female, new genus allied to Penora. 

Orgyia turbata, female, expanse of wings 11| lines. 

Nyctalemon docile, male and female, a local representative of 
N, bector. 

Urapteryx marginipennis, male, approaches U. crocopterata. ’ 

Glypbodes ametbysta, male, expanse of wings 1 inch 2 lines. 

Of the 258 species now registered from Malacca, thirty-six 
appear to be endemic ; of the remainder rather more than a fourth 
occur either at Assam or Nepal, more than a seventh at Moul- 
mein, less than a seventh at Ceylon, nearly two fifths (appa- 
rently) in the island of' Penang, about two elevenths at Singapore, 
about three sevenths in Borneo, about three sixteenths in Sumatra, 
more than a third in Java, about two thirteenths in Siam, rather 
more' than^ a tenth in China, twm species in the New, , Hebrides, . 
and six in Australia. Thus Malaccan Butterflies preponderate 
towai’ds those of the Indian region. 
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On Ampliibions and Migratory Fishes of Asia. 

By Fbakcis Day, Esq., FfL.S. 

[Head January 18, 1877 *] 

IN'eaely nine years since (May 14ith, 1868) I laid before the Zoo- 
logical Society of London tlie results of some investigations which 
I had made in Madras respecting the modes of respiration 
amongst Indian freshwater fishes. Since that time, although 
more facts have come to my notice, materials have scarcely been 
sufficient to enable me positively to prove the amphibious nature 
of some of these inhabitants of the waters of the plains of 
Asia. 

l^ow, however, mainly due to the assistance I have received 
from several friends, more especially Di\ Hubrecht of Leyden, 
I think that the period has arrived when I may venture again to 
request attention to the facts which I have collected, in the hope 
that comparative anatomists who have sufficient leisure will more 
fully investigate the anatomical details. 

The existence of fishes in Tropical Asia having amphibious 
manners has long 'been known; but that they are amphibious, in 
the true sense of the word, appears to be doubted by a portion, at 
least, of the scientific world. Professor Huxley has remarked 

that there are some fishes which, besides gills, possess an appa- 
ratus for breathing air directly. This apparatus, represented by 
the air-bladder of ordinary fishes, first takes on its new character 
and becomes a lung in that _remarkable genus Oeraiodm, in which 
it exists as a large cellular structui^e situated in the upper part 
of the abdominal cavity juBb under the vertebral ' column, and 
connected with the 'gullet by a slit (the glottis), by means' of 
which the fish can pass air from the mouth into' the lungs. It is 
not, however, this ■ peculiarity of opening into the CBSophagiis 
which constitutes a lung ; for the air-bladder of many fishes pos- 
sesses an open duct of a similar nature : the great distinguishing 
feature is, that the blood taken to this bladder does not pass into 
the ordinary venous channels, but is returned immediately to 
the heart in a purified condition by a special vein.’' f Nature/ 
March 28, 1876, p. ddl.) 

The above extract would appear to advance the throe following 
propositions: — 

Fint, That in fi:shes' we first perceive the swim-bladder ,assum- 
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iiig tliG functional character of a lung in the genus Oeratodus^ 
rendering it anipliibioiis. 

Secondly, That this respiratory sac, which lias the functional 
character of a lung, is the homologue of the air-bladder or swim- 
bladder of ordinary fishes. 

Thirdly, That the distinguishing character of an amphibious 
fish is that the blood is purified at a respiratory organ distinct 
from the gills, receiTing venous but returning arterial blood into 
the general circulation. 

I propose in the present communication adverting more parti- 
cularly to tlie following points : — 

First, That there are fishes in Asia which normally respire at- 
mospheric air direct. 

Secondly, That these fishes possess respiratory organs having 
a lung-like function, and which are distinct from the gills. 

Thirdly, That they are essentially amphibious, as their accessory 
respiratory organs receive venous and return arterial blood into 
the general circulation without such passing through the branchise 
or gills. 

Fourthly, That this accessory respiratory sac is certainly not 
homologous with the swim-bladder of fishes, but may be with the 
respiratory sac of amphibious reptiles. 

■ Prior to discussing these points I propose briefly relating how 
I have been led, step by step, to these conclusions. 

Ten years since, having failed in my experiment of attempting 
to introduce Trout by means of their ova into the waters of the 
Neilgherry hills in Madras, I obtained the sanction of Govem- 
ment to try whether fish from the plains would succeed. At first 
I had great difficulty in conveying them alive, when a native sug- 
gested mixing mud with the water, and in this way many Opliio- 
cephalid® were carried, in safety up the hills. 

As it appeared to me that the existence of mud in large quan- 
tities in water would tend more to the destruction than preserva- 
tion of the lives of fishes, by choking the gills and impeding circu- 
lation, I was at a loss for an explanation. , The native reason 
was that they could not beat themselves about so mucii, an argu- 
ment which seemed hardly sufficient^ to explain the circum- 
stances. 

During the monsoon months, when enormous quantities of rain- 
water descend from the hills to the rivers of the plains, the fish 
are often seen dead in large numbers, due either to the water 
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being poisoned from tlie vegetation, or simply to its being fouled, 
preventing respiration by choking the gills. If the dead fish are 
examined, it will be found that poisoned water kills all kinds of 
fish, fouled water only those which have no accessory means of 
respiration, in fact all which are not amphibious. 

The collector of Bustee reported, in answer to my inquiries, 

The Bela Tal at Jeitpnr is formed by an embankment across a 
iow valley, and the course of a small hill-stream lies through it. 
During the hot weather this stream becomes almost dry, only re- 
taining w'ater in holes in the midst of the jungle ; these holes 
become full of dead leaves, and with the first burst of the rains 
the putrid contents are swept down into the lake. The conse- 
quence, I was told on the spot, is that numbers of fish are per- 
fectly stupified and float on the top of the water, an easy prey to 
any who will take them.” Mr. Hobart likewise observed, I 
have never heard of poisoning being used as a means to capture 
fish there; but I remember seeing the stream poisoned naturally. 
At the end of the cold season some rain had fallen and had washed 
the fresh leaves into the water, winch turned, from this and other 
causes, to a dull red colour. The fish sickened and died in thou- 
sands.^ On the up-stream side of the arches of the bridges and traps 
(weirs spanning the river) you could see millions of fisli eager to 
get down past the obstruction and escape from the poisoned 
water. Bor a hundred yards or so the river was a mass of living 
heads. The fish died in a day or two, and birds of prey came from 
ail parts to devour them. The dead fish were carted off as 
manure.” 

The Tehsiidar of Buldana,in the assigned districts of the Dec- 
can, observed that disturbing the water of a stream so as to cause 
it to become muddy is said sometimes to cause the fish to die.” 
The Collector of Tanna in Bombay remarked that when the' 
rivers become muddy at the commencement of the monsoon, 
fish die in large numbers, also, when they become nearly dry at 
the close ,of the hot weather. In Oudh it was reported from 
Baizabad that fish were captured' by the water being first 
mudded by gangs of fifty or sixty men. , In fact, I saw the 
same thing this last year in Ireland. The , water was iow ; some 
cattle went into a small pond formed by the stream above 
having ceased to flow, and two Trout were thus destroyed. 

On the other hand, in 1866, 1 was riding from Mettapolliam to 
Wellington, and whilst crossing the Kullaar bridge, at 4.45 ' p.m., 
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obtained a young Ophioceplialus gachua (an ampliibious fisla), I 
wrapped it up in a wet pocket-handkercliief and carried it up an 
ascent of 5000 feet, only moistening the handkerchief twice by the 
way. Ill four hours I reached my destination ; and my companion 
was none the -worse for its journey. In Burma the fishermen are 
practically acquainted with the fact that some fish, as these Ophio- 
cephalidse, are air-breathers. When they 'VTisli to fish some of 
their ponds, they let out all the water they are able, when perhaps 
the sole visible contents are five feet of slimy mud through which 
their bamboo net (ggmi) has been drawn. Though no fish are 
now to be seen, they are well aware that many fine ones remain ; 
so they take a large sail or mat and spread it over the mud. After 
a time this is removed ; amphibious fishes are seen stupefied, and 
so are easily captured, their blood having become carbonized, due 
to tlie impossibility of their obtaining access to the atmospheric 
air for the purpose of x’espiration. 

The Anahas scande?is, or Climbing Perch of India, and its smaller 
relatives the Trlchog asters^ are kept four or five days alive by the 
natives of Calcutta in earthen pots destitute of water, and from 
which daily requirements are supplied, the remaining fish appear- 
ing to be as lively as when first captured. The Ospliromenus olfass 
is reputed to be grown and fattened in similar pots by the residents 
of Batavia, the water being occasionally changed. 

I think the foregoing instances are sufficient to raise the pro- 
bability that there may he two forms of respiration amongst 
Asiatic freshwater fishes i— first, by employing at the gills the air 
contained in the water ; secondly, by respiring air direct. 

■When my attention, in 186(5, was first attracted to these phe» 
nom’ena,! was not aware that Mr. Boake had published the pre- 
vious year, in the Journal of the Ceylon Branch of the Boyal 
Asiatic Society, a paper full of interesting facts proving that 
certain fish in that island were, as he termed them, “ air-breathers,” 
as distinguished from the usual “ water- breathers.” He records 
how he found men and cattle moving about over rank grass 
growing in a certain locality, beneath which were fish inhabiting 
a fluid muddy substance as thick as pea-soup. These fish rose 
to the surface, their presence being detected by the emission of 
bubbles of air. They, in fact, acted as Seals and other marine 
Carnivora do in the Arctic regions when rising to breathe air at 
their blow-holes in the ice. The sod covering the Ceylon tank or 
muddy spot, as recorded by Mr. Boake, acted as efficiently tO' 
prevent the fish obtaining atmospheric air as does the unbroken 
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ice in. tlie Polar regioBB. Both adopt the same plan ; both have 
bloW“holes ; and it is at these places that man -watches for and 
captures his prey. 

The generality of fish, as is well known, undoubtedly respire air 
which is in solution in the -water in which they reside, and find s-ncli 
sufficient for respiratory purposes, except under some peculiar 
circumstances, when they obtain it direct from the atmosphere. 

On June 27th, last year, I accompanied Dr. Dobson to the 
Dublin Zoological Gardens. In one of the tanks at the aquarium 
were three common eels {Anguilla vulgaris\ whose usual mode of 
respiration appeared to be as follow's : — Opening their mouths, 
they took in the amount of water they required, transmitting it 
backwards through the gill-opening. In this course it passed 
the branchige, and thus the blood was oxygenated. One, how- 
ever, appeared indisposed j for instead of taking in water like his 
companions, he raised his head to the surface, and each time he 
did so he opened his mouth and a current of bubbles w^as sent 
backwards through his gill-openings. Here were three specimens 
of the same species placed in identical situations, whilst they 
showed different modes of oxygenating their blood ; the air con- 
tained in the water sufficed for two, whereas the third was obtain* 
ing it direct from the atmosphere. 

In 1871, at Calcutta, I procured some living specimens of eels 
{OpMelitlujs loro). The gills of this fish are contained in large 
cavities, one on either side of the head, those on one side being 
divided from those on the other by an impervious septum. On 
watching its movements, it was seen to distend tins receptacle"^ 
with air taken in at the mouth, or, if in water, to live equally 
well by passing this fluid through the gill-cavity. On holding 
its small gill-opening firmly closed, it took in air by its mouth in 
distinct gasps: if its mouth were closed, it struggled until it was 
released, as, of course, without its use it could not respire. On 
exposing the gills by cutting away the gill-membranes, and then 
placing it in winter, it could be seen to slowly move its brancliite, 
even when in such a situation that it could not obtain atmospheric 
air direct. It appeared to be able to employ for respiration air 
dissolved in water or air inspired directly from the atmosphere, 
We see, when the w^ater gets foul or warm in the summer, or 
insufficient in quantity for the contained fish, they take in aii’* 

^ In. fishes haTing small external branchial openings the cavitj confeaining 
the gills is usuallj large ; and these ' fish, as a general rule, live some time after 
their renmval from water. 



MIG-EATOItX XISHES OJ? ASIA. 


203 


directy wliicli is said Ibj some naturalists to he ejected per anum 
after it has been used. ISTative fishermen assert that the midday 
is the best time to net tanks, as the fishes are nearer the surface. 

In order to prove the correctness or the reverse of Indian fresh- 
water fishes having two normal modes of respiration, I instituted 
a number of experiments, which I do not propose detailing in full 
(see ^ Proc. Zooh Soc.’ 1 . c.), hut some of which I must advert to 
for the purpose of illustrating my views. 

Before, however, I commence this, I think the following propo- 
sition will be admitted — that if fish aerate their respiratory or gam 
from air contained in tlie water in which they reside, there cannot 
normally he any necessity for their rising to the surface to take in 
atmospheric air direct. 

Of course, under certain abnormal conditionjf, all species rise to 
the surface, as I have already pointed out ; but the following ex- 
periment will show that the freshwater fishes of India are divisible 
into two distinct classes as regards respiration. 

I took a glass globe which I nearly filled with fresh water and 
into which I put a Barbel and a Walking fish {Ophioce- 

pjialus): the first used its gills freely, hut did not come to the sur- 
face. The second moved its gills sluggishly, but every now and 
then ascended to the surface ; and each time it did so, it appeared 
to blow out a bubble of air. These were normal conditions of 
respiration as invariably observed in these examples of the two 
classes under ordinary circumstances. 

I then took a piece of net, which, by means of a ring of split 
rattan, could be pushed into the globe of water, thus dividing the 
interior as by a diaphragm. This I inserted about 2 inches below 
the level of the water, so that it became impossible for the 
contained fishes to rise to the surface and obtain atmospheric 
air. 

The result in all instances was similar. The fishes w^hich moved 
their gills rapidly and did not normally rise to the surface remained 
unaffected ; those which normally rose to the surface became 
more and more sluggish, and 'died in a longer or shorter period, 
apparently in a ratio corresponding with whether they had been 
quiescent or excited, the quiescent ones living the longest. 

Conclusive as the above results appeared to be, I tried another 
series of experiments. I stitched a bandage round the gill-openings 
of both these classes of fishes. Those which normally used their 
gills rapidly and did not rise to the surface soon died,- those 

18 ^ 
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whieli iiormallj rose to tlie surface, apparently for the purpose 
of respiring atmospheric air direct, were mialFected, 

If, as has heen and still is maintained, these accessory organs 
or sacs are for the purpose of retaining water to moisten the gills'*' 
wdiilst these fishes are wandering on the land, how comes it that 
when placed in a situation where such a requirement is not 
needed (as in a globe of water under a net) they die ? On 
the other hand, I have kept these fishes hours, have seen them 
kept alive days, with merely the addition of a sprinkling now' 
and then of water. In this moist condition they are lively, 
and the earthen pot in which they are contained has iiume- 
Tons mucus-covered bubbles present and more being constantly 
formed by the respiration of these fishes. 

From the foregoing I came to the conclusion -first, that in 
the fishes which died when deprived of direct access to atmospheric 
air death was not occasioned by any deleterious properties either 
in the water or apparatus employed, but simply because they w'^ere 
unable to sufficiently decarbonize their blood on the air present 
solely in the water ; seeondlf, that they were able to live in mois- 
ture (out of water) for lengthened periods ; lastly, that the cavity 
or receptacle admitted to exist in such fishes (as are here termed 
amphibious) is not for the purpose of retaining w\ater for moist- 
ening the gills, hut that its walls have a highly vascular covering, 
and air is passed there for the purpose of respiratio]i, w'hilst it 
seems probable that the air, having been so employed, is ejected 
by the mouth and not swallowed. 

I had intended forming an artificial opening through the muscles 
of the back into the respiratory air-sac of the Baacohrmiclms Jhs- 
silis ; hut injuries caused by its pectoral spine assume such a phleg- 
monous character that I desisted, after one of my native servants 
had nearly lost his arm from a wound inflicted by one of those 
fishes, wrliicli the fishermen had previously refused to handle. 

However, in looking over a paper by Dr. Taylor (' Gleanings in 
Science,’ 1830, p. 170), I found the following observations respect- 
ing this fish : If a quill, open at both ends, be introduced 
through an incision at the side of the spine into one of these 
canals (air-sacs), bubbles of air will arise from it” — thus show- 
ing that this cavity is for the reception of air, not of w’ater. 
Likewise, amongst the Ophiocephalidm, if they are held firmly 
under water, ^ then turned over on their backs and the gills opened, ^ 
bubbles of air arise. ^ 

II the braiiehia* becum<? dry, respiration is precluded 
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Thus far it is evident that we have fishes which "breathe aii% 
die if they cannot obtain direct access to it, and whose respira- 
tory cavities are found to contain gaseous substances, not water — 
or proving my first proposition, that there are fishes in Asia which 
normally res'pire atmospheric air direct. It now becomes neces- 
sary to inquire what are these fishes ? and how do they differ in 
their circulation from what obtains in ordinary fish ? 

The genera of fishes (excluding Clupeidse) which exist in the 
fresh waters of India and possess respiratory organs having a iung- 
iike function, and which are distinct from the gills, are as 
follows : — ■ 

Amongst the Acanthopterygians we have genera of the Labj~ 
rinthici, all of which possess a cavity above the upper portion of 
the first branchial arch, w^hicli contains an elaborate apparatus 
consisting of thin laminae of bone covered by a vascular mucous 
membrane. Of these vre have species of Ajiabas, Polyaeanthus^ 
Osphromems, Trichogasfer, The Ophiocephalidee have likewise a 
cavity above and accessory to the true gill-cavity, and eovered 
with an extremely vascular mucous memhraiie. Amongst the 
Siluridse, all of which possess an air-vessel in the abdomen con- 
nected by a duct with the pharynx, we have in addition an acces- 
sory air-breathing apparatus. The genus Clarias has a dendritic 
accessory branchial apparatus attached to the convex surface of 
the second, third, and fourth branchial arches j and this is received 
into a recess, behind the situation of the normal gill- cavity ; it ap- 
pears like sticks of red coral. From the dissections of M. (leofiroy 
in the Nile species it would appear that these arborescent-looking 
organizations are composed of a semitransparent substance, their 
external surface being densely covered by minute branches of the 
branchial artery ; and here some at least of the blood appears to 
be aerated. Cuvier assigns to this organ the double function, of 
affording a surface for the oxygenation of blood, and as so many 
hearts for propelling it into the aorta. Mr. Boake (Journal 
Ceylon Branch Eoyal Asiatic Soc. 1865-6(>, p. 133) shows that 
this genus of fishes is one which takes in air direct. The, genus 
^mcohranchus has an accessory respiratory sac to the gills, which 
extends backwards along either side of the neural spines amongst 
the dorsal muscles of the abdominal and part of tlie caudal regions. 

Amongst the eel-like forms of the family Symbranchidse, we 
have the Ouchia eel {AmpUpnqm cucMa), which possesses three 
branchial arches having rudimentary laminm and a respiratory air- 
sac, which communicates’ with the gill-cavity. 
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111 erery fisli of the fresh waters of India that I have perso™ 
Bally observed respiring atmospheric air direct, or of which I have 
been able to collect indisputable evidence that they do so, we find 
an accessory respiratory organ to the gills : — in Qlarias an arbo- 
rescent vascular one ; amongst Ophiocephalidse a somewhat simple 
cavity above the gill-opening also covered with a vascular mem- 
brane ; in the Labjrintliici an elaborate one of thin bony lamiiise. 
In Ampldpnous we see that of all the arches the second alone 
possesses Jaminje for the purposes of breathing ; and these consist 
merely of a few long fibrils attached to the middle of the arch and 
occupying but a very small extent of its surface ; the third sup- 
ports in the place of laminie a thick and semitransparent tissue, 
which in large individuals of the species presents a fringed or 
denticulated appearance at its edge ; wdiilst the third and fourth 
are hare, having only the membrane that fills up the space be- 
tween the arches reflected over them. The principal organs of 
respiration are two small bladders, which the animal has the power 
of filling with air, immediately derived from the atmosphere. They 
are placed behind the head, one on each side of the neck, above 
the superior or vertebral extremities of the branchial arches, and 
are covered over by the common integuments, presenting exter- 
nally, w^hen distended with air, two protuberances of a round 
shape ..... They present, when separated from their surrounding 
attachments and inflated with air, thin, semitransparent, membra” 
nous parietes, resembling the posterior portions of the lungs of a 
serpent ..... Of the whole volume of blood contained in the 
branchial artery, one third passes through the gills and respiratory 
bladder, whilst the other two thirds are conveyed directly from 
the heart to the aorta without being exposed to the action of 
the air.’’ — Tatloe, I, c, 

I asked Dr. Huhrecht to be so good as to dissect a SacGohran- 
eJitu for the purpose of tracing out its circulation. This he did, 
remarking, however, that Hyrtl (Sitz. d. k. Akad. Wiss. Matin 
CL Bd. xi. Heft 2, 1853, p. 305) had already accomplished this, 
and that his present dissection went, as a whole, entirely to cor- 
roborate what Hyrtl had published. From the exceedingly de- 
veloped hddiis arteriosus (c) of the heart spring the four pairs of 
branchial arteries. Of these the fourth pair on the left and the 
first pair on the rights are more developed than their neighbours ; 

* This distribution appears to be an exaggerated form of how the pseudo- 
branchisn are supplied with bloody 
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and after traversing tlieir corresiionding braneliial arcli, they take 
tlieir way to the dorsal respiratory air-sacs (b), on the surface of 
■which iiuiiiero-us lateral branches spring from the principal longi- 
tudinal vessel. This vessel at the respiratory sac is along the 
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altered after HyrtL 

a a, air-bladder ; h 5, respiratory air-sacs ; o, bulbus arteriosus ; cl, vessel of 
right side, from anterior branohial pair ; e, vessel of left side, from fourth bran- 
chial pair ; /, vena arteriosa, communicating with branchial vein of fourth pair 
of branchiae. 

dorsal surface (i) of the right side, and on the ventral surface (e) 
of the left ; and each of them gives off a branch to the posterior 
wall of the branchial cavity, the mucous surface of -which is pro- 
vided^ with a network of respiratory capillaries. 

The blood having passed through the capillaries of the respira- 
tory air-sac, is collected into a vena arteriom (/*), which commu- 
nicates with the branchial vein of the fourth pair ofbranchise, and 
the blood is driven, together with that returning from the other 
hranchim, to the common aorta. 

Some independent branches, going to muscles of the hack &e., 
spring from the vena arteriom of the respiratory air-sac even before 
its contents have entered into the general circulation by the more 
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regular way of tlie aorta^ some smaller veins coming from tlie 
trunk likewise to enter into tlie capillary system of tlie respira- 
tory air-sac. 

The respiratory air-sacs are direct continuations of the iimcoiis 
membrane of tlie branchial cavity. Two layers enter into the 
composition of their wails— an external fibrous, and an iiiteroal 
delicate one. 

Here we see much the same process earned out as in the Giichia 
eel — blood oxygenated at a respiratory sac, and, conjoined with that 
oxygenated at the lungs, returned purified direct to the aorta ; 
whilst an air-bladder (a) with its pneumatic duct likewise exists. 

Enoiving this, we can now account in a nacst satisfactory man- 
ner for the experiments and their results. In these amphibious 
fishes the great proportion of the blood -whicli is oxygenated is 
thus purified at the respiratory air-sac ; this now arterialized 
blood, joined with the smaller portion which has been oxygenated 
at the gills, enters the aorta. In active life and continued mus- 
cular movement it is necessary that a large amount of blood should 
be deearboniz-ed ; in fact the use of the respiratory air-sacs is re- 
quired, the access to atmospheric air a necessity. Failing access 
to atmospheric air, the gills come into play ; and they are able to 
cany on a moderate amount of oxygenation, but insufficient for 
much muscular action or active exertion. 

Now the problem arises. Where are amphibious fishes found ? 
wly should they exist ? 

The Labyrinthici are spread tlumughout Sind, India, Ceylon, 
Burma, Siam, the Malay archipelago to the Philippines, and 
China. Two genera are likewise found in Southern Africa. In 
fact they are distinctly tropical forms, and mostly foimcl in low- 
lying localities but little removed from tidal reach, or in the deltas' 
of large rivers. 

■ The Ophiocephalida are distributed thoughout the plains of 
India, Ceylon, Burma, Siam, the Malay archipelago to the Phi- 
lippines, and China : one species extends westward to Beloochistan 
and Afghanistan j and I have taken it at the Andamans. These 
fishes are very carnivorous ; and I have seen them pursuing the 
little MaplocMli up small streams where there would not he suffi- 
cient water to oxygenate their gills ; but respiring atmospheric air, 
this necessity becomes avoided. The favourite resort of the^ O phio- 
cephaiidse is amongst the grass at the margin of a tank, where' 
they can He in' such shallow water that their month is cither 
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just out of, or immediately under, the surface. Here they respire 
with ease, and are ready to capture any incautious frog that passes 
that way. 

It is the same with the amphibious Siluroids. It has appeared 
to me that they are mostly found in irrigated fields, ditches, and 
the like, that they push up these to deposit their ova, and are thus 
constantly running the risk of having the water-supply cut off. 
This possibility of respiring air permits amphibious fishes to ascend 
small streams and deposit their ova in situations vrhere the young 
may be hatched and remain in safety until large enough to take 
care of themselves, hut w^here their great enemies, especially carp, 
are unable to attack them. 

We now arrive at the consideration of my fourth proposition 
— tlmi the respiratory sac is certainly not homologous with the stoim- 
bladder of fishes^ hut is more probably with the respiratory sac of 
amphibious reptiles. 

Cuvier observed that the gills are the lungs of animals abso- 
lutely aquatic.” Ceoftroy St.-Hilaire regarded the branchial 
arches of fishes as the modified tracheal rings of the air-breathing 
classes. If this view is correct, these respiratory sacs, which are 
merely formed by a continuation of the mucous membrane lining 
the t)ranchial cavity, are a part and portion or an addition to the 
branchiae. 

Professor Owen denies the homology of branchial apparatus 
with the lungs, and tests his opinion by considering the homolo- 
gies of the air- or swim-bladder in fishes. Pirst pointing out that 
the totality of the orgtaaization of Lepidosiren is ichthyic, he con- 
trasts it with the G-anoid Folypte'tus. The Lepidosiren has a cel- 
lular lung formed by the partition of the bladder into two elon- 
gated sacs, with a supply of venous blood from a true pulmonary 
artery, and also a pneumatic duct going to the ventral surface of 
the oesophagus. In the two forms compared, the arteries of the 
swim-bladders are derived from the leturning dorsal portions of 
the branchial vascular arches before their union to form the aorta, 
venous in Lepidosiren, partially arterialmed in Lolypterus. 

Without doubt this negative argument is good, and might be 
considered conclusive, were it not that we have in SaacobrancJim a 
respiratory sac (b, b) and also a swim-hladder (a). . This swim- 
bladder, although partially enclosed in bone, has its pneumatic duct 
leading into the alimentary canal. This duct, of which so much 
has been made as establishing a communication with the ventral 
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surface of tlie pliarynx, is seen in tlie amphibious Lepidosiren ; 
but it seems to have been overlooked that the respiratory sac of 
Bacco'hrctnclius is likewise connected with the coiiiiiiencemejit of 
the alimentary canal and at its dorsal surface. 

The air-bladder, or swim-bladder, is found amongst the fresh- 
water fishes of India in two distinct forms— (1) enclosed in a bony 
case formed by a portion of the first or second vertebra or au- 
ditory ossicles, (2) free in the abdominal cavity. Thei*e are iiiter- 
mecliate forms ; and (3) it may even be absent. In the Physo- 
stonii, as in the *Silaroids and Carps, whether enclosed in hone or 
free in the abdominal cavity, it possesses a duct opening into 
the alimentary canal. Much stress has also been laid upon the 
interior of this swim-bladder being occasionally found subdivided, 
as in the respiratory sacs of reptiles ; but the same has been ob- 
served in the respiratory air-sac of the Cuehia eel. 

The pneumatic duct, as already observed, has been looked upon 
as the homologue of the trachea, permitting in the embryo an ex- 
tension of the mucous membrane lining the alimentary canal to 
the swim-bladder. There are some objections to this view. The 
pneumatic duct, "it must be admitted, does open into the alimeiitaiy 
canal at a spot situated somewhere between the end of the stomach 
(as in the herring) and the pharynx. But in the majority of 
Teleostean fishes which possess swim-bladders, more especially in 
the marine forms (excluding Clupeidce), there is no pneumatic 
duet and no connexion between the swim-bladder and alimentary 
canal ; in many there is no swim-hladder at all, the same as in 
most fishes there is no respiratory sac. 

I do not propose in this place to inquire into what is the homo- 
logue of the swim-bladder, as I hope to do so at some future date ; 
but I will merely point out that in the carp, although it possesses 
a pneumatic duct leading from the swim-bladder into the alimen- 
tary canal, it has also a communication with the acoustic apparatus j 
in fact, such in many fishes is effected either by a tubular pro- 
longation or by chains of ossicles, termed by Weber the malleus, 
incus, and stapes, in wdiich Owen observed he had mistaken a 
relation of analogy for one of homology. 

Lastly, I would observe that the artery to the swim-bladder 
carries arterial blood, from the abdominal aorta, cmliac artery, or 
branchial vein, whereas ■ that to the lungs or respiratory air-sacs 
conveys venous but returns arterial blood. 

In the genera Baccodran&htis and Clarias we find a swim- 



MiaBATOUT JriSHES OP ASIA. 


211 


bladder as described, witli its pneumatic duct leading to tlie ali- 
mentary canal — and its supply of blood being arterial wlien re- 
ceived, A^ciious as returned into 'the general circulation. But we 
bave also tlie respiratory air-sacs, which are direct continuations of 
the mucous membrane of the branchial cavity, and consequently in 
the embryonic state were connected with the upper extremity of 
the alimentary canal. That this respiratory air-sac with a lung- 
like formation is, as a rule, absent in fishes, is no argument against 
this view ; for the swim-bladder is likewise often absent. This 
respiratory air-sac, when existing, appears to he always in con- 
nexion with the alimentary canal, the swim-bladder only some- 
times, whilst the latter has also communication with the acoustic 
apparatus. Lastly this respiratory air-sae receives venous and 
returns arterial blood into the general circulation. 

The SaccolrancJim, in short, is a true amphibious fish, witjh 
both a respiratory sac and swim-bladder, the former of which has 
an analogous function with, and is, I believe, the homologue of, 
the respiratory sac of amphibians ; whereas its swim-bladder, 
which cannot also ‘ be the homologue of the same organ, both 
existing in tbe same species, I leave for future consideration. 

Having thus briefly reviewed the amphibious fishes of India 
and the East, we arrive at the question of the migrations of Indian 
fishes. Before commencing this, a few explanatory remarks are 
necessary. Thus marine fish very frequently migrate into the fresh 
winters for breeding or predaceous purposes. Sometimes passing 
over high banks with a flood tide, their return to the sea is frus- 
trated by ihe waters falling; and it not uncommonly happens 
that fish thus made prisoners of cannot reenter the sea until the 
succeeding year. Many doubtless die ; some do not ; in fact, Hyder 
in the last century introduced the Qhanos mlmonem from the sea 
into a tank in Caiiara, and they are there to this day. On the 
other hand, did one ever hear of a freshwater fish retiring to the 
ocean to breed ? one has been said to have been captured out at 
sea. I allude to the Gohius ffmris. I do not question the fact ; 
but I suppose the reason to have been as follows. During the 
monsoon-season great volumes of water are carried dowm the 
rivers, dry watercourses become impetuous torrents, rivers are 
so full that nothing withstands their current. I have seen hiil- 
snakes washed down in Malabar, even so far as Cochin ; and at 
one of these periods I obtained a bottle of fresh water taken some 
miles out at sea, hut opposite, the opening of the Cochin river. 
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Presliwater fishes, so far as I know, cannot live in the«sea; it is 
entirel}^ nnsiiited for them ; and this is one reason for believing 
that as Indian freshwater fishes a!re found in Ceylon, the Anda- 
mans, and Nicohars, there must have been at one time a land con- 
nexion, so that a freshwater continuity was possible. 

Limiting my remarks to the migrations of strictly freshwater 
fishes ill India, I think there are two subjects for consideration : — 

(1) Migrations as observed at monsoon-seasons. 

(2) Fishes falling from the clouds. 

The migrations of fishes at the commencement of monsoouB 
are due to two causes — breeding-purposes, and a search for food. 
I do not propose entering upon the breeding of Indian freshwater 
fishes here, as the subject would inordiuatelj increase the length 
of this paper ; I will therefore merely remark that certain marine 
forms deposit their ova in the rivers of the plains, that many spe- 
cies from the plains ascend hilh rivers and choose side-streams for 
their offspring, whilst most of the amphibious forms pass up small 
watercourses and there deposit their ova. In short, the direct 
aerial respiration of certain amphibious fishes is a provision to 
enable those forms to migrate through moist grass and muddy 
channels, I^uiuerous examples are given in Sir B. TeiineiitA 

Ceylon’ and elsewhere of migrations of these fishes. 

It is evident that as soon as the rains set in we find nature revi- 
vified in the Bast ; and with the vegetation animal life wakens up. 
Insects and Invertebrates appear ; food that is suitable for fish 
begins to abound. In tanks during the hot months Lhe smaller 
forms of fish have served for the nourishment of the large ones ; 
but as the bivalves, univalves, and frogs make their appearance the 
fish evidently begin to change their diet. Thus it is that at the 
commencement of the rains fish become very excited ; apparently 
dissatisfied with the localities they inhabit, they restlessly seek a 
change. This may be owing to the same instinct which causes 
the migration of marine fishes to the fresh waters ; or a change in 
the state of the waters augments their appetite, and with such 
arises the necessity of seeking a place where food more abounds. 

The second form of migration of fishes, or their suddenly ap- 
pearing where they have not been previously observed and could 
scarcely have existed, is one which deserves attention ; and of this 
we have two forms — (1) falling from the clouds, (2) appearing in 
the plains or elsewhere after heavy rains. 

That fishes have been observed falling from the clouds has been 
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shown on .such conclusive evidence that a recapitulation of in» 
stances appears to be siiperduous. 

Fishes liave been observed in the East to fall from the clouds 
in a fresh or in a decomposed condition. '.^Fith reference to this, it 
has been said that, sucked up hj waterspouts, the^^may be carried 
long distances. Last year, on October 5th, it was observed in 
^ T?^ature ’ that a tornado of almost unexampled intensity and cle- 
struct! veness swept over the Isle of Wight . . . and extended at least 
16 miles to the D^.E. of Cowes ... A gentleman in a small yacht, 
w^hich fortunately was out of the course of the tornado, suddenly 
heard sounds very much resembling the noise caused by the escape 
of steam wdien at its highest pressure ; and at the same time the 
whole sky became clouded with articles of all forms and sizes, 
which were carried through the air to a height of about 300 feet 
and parallel with the shore . . . Turnips and other crops were 
literally dragged out of the ground.” This instance shows on a 
small scale what exists in the East, how articles may be sucked 
up, how little pools of water with the contained fish may be taken 
up in a whirlwind ; and should the heat be excessive, one can easily 
imagine how soon these masses of animal substance might decom- 
pose. Every one in India has observed miniature whirlwinds 
sucking up the dust in an hour-glass form, and with it pieces of 
straw which come within its infiuence. 

The various accounts of fishes falling from the elands may be 
classified as follows '.—firsts those descending during violent 
storms of winds and rain ; secondly^ appearing when no storm 
occurred. . Amongst the first of these classes they have been re- 
corded as distributed over some considerable extent of country in 
a continuous straight line, not more than a span in breadth, or 
else as covering a moderate-sized spot. 

Of the second form it has always seemed to me to be an open 
question wdietlier such were not fishes appearing suddenly in moist 
places where they had not been previously observed, and in a 
manner which I now propose to enter into. 

I have seen large fish suddenly appear after heavy rains in 
most unlikely places — in fact, wdiere but recently the loenlity had 
been a dry open plain ; and I have since seen them dug out of the 
ground. I place these two instances together, as one may have 
a considerable bearing on the other. During the dry months of 
the year it is certain that almost every piece of -water is stocked 
with fish ; and at these periods the minute forms play a most 
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riorly, with four pale terminal tentacles. In front of each eye is^ 
a bright rose-red band slanting downward and backward, and then 
turning round to join the larger rose-red area behind. Moreover 
a pinkish band from the centre of the snout joins ^the latter 
behind the eyes, which are thus encircled by a pale area. A 
broad mass of rose-red occurs behind the eyes, the central part 
being pale, while the lateral divisions assume a somewhat trian- 
gular outline, as seen from the dorsum. The same rose-red hue 
tints the bases of the tentacular cirri and passes some distance 
along their columns. An ochre-yellow band proceeds from the 
foregoing rose-red region backwai’d along tbe median line of the 
dorsum to the tip of the tail. Throughout the first three seg- 
ments it is flecked with reddish grains, but thereafter the band is 
bright yelloTw Each lateral region of the body is minutely flecked 
with red, especially the anterior third ; and, further, the pigment 
has a tendency to be arranged in transverse bars or streaks. The 
general tone of the rest of the body and lamellse is pale buff. 
Besides the latter hue on the ventral surface, a rose-red band oc- 
curs from the line of the first tentacular cirrus to that of the first 
foot ; so that when the animal rests on the side of the glass, it 
very closely resembles tbe abundant ISTemertean AmpMporm lac- 
tifloreus., Johnst., with its reddish ganglia. 

There is iiotbing peculiar in the shape of the head, except that 
it is hardly differentiated in the living animal from tbe succeeding 
segments, the whole presenting a somewhat elongated appearance, 
while the tip of the snout is blunt. The eyes are circular and 
comparatively sinalL Tbe proboscis is wnthdrawn in the specimen. 

The body is somewhat broad in comparison with its length. 
The superior lamella are lanceolate, and are borne out from the 
body on prominent pedicels. The bristle-bearing process is ernar- 
ginate ; and the bristles have rather slender shafts, with the usual 
enlargement at The distal end, which is spinulose along the ter- 
minal curves. The process at the tip is elongate and finely ser- 
rated ; and the stria on its blade slope from the point and edge 
downward and backward. The ventral lamellos are also lanceo- 
late, but much more acutely pointed, and project beyond the tip 
of the bristle-hearing processes. 

The characters of the species are wmli defined, the small size of 
the eyes at first sight distinguishing it from the majority of its 
allies described by Malmgren and Claparede 
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Observations on tbe Habits of Ants, Bees, and Wasps. — PartIT» 
By Sir Johk Lubbock, Bart., M.P., B.E.S., B/L.S., D.C.L., 
Vice-Olianeelior of tbe University of London. 

[Bead February 1, 1877.] 

(Plate XYII.) 

^ Akbs. 

If my last paper on tMs subject ( Journ. Linn. Soc., 2ooL vol. xii. 
p. 445) I recorded some experiments showing tbe singular reluc- 
tance of Ants to let themselves drop even for a very short distance, 
and their want of ingenuity in bridging over chasms. Since then 
I have varied the experiments in the following manner. 

Want of ingenuity in crossing Chasms. 

I filled a saucer (woodcut, fig. 1, S) with water and put in it a 
block of wood (W), on the top of which I fastened a projecting 
wooden rod (B), on the end of which I placed a shallow glass cell 
(A P) containing several hundred larva. Prom this cell I allowed 
a slip of paper to hang down to within fV of an inch of the upper 
surface of the artificial nest (IST). At one side I put another block 
of wood (0) with a lateral projection (D) which hung over the cell 
containing the larvae. I then made a connexion between D and 
A, so that ants could ascend G, and, passing over B, descend upon 
the larvse, I then put some specimens of Lasius niger to the larvse, 
and soon a large number of ants were engaged in carrying off 
the larvee. When this had continued for about three hours, I 
raised D of an inch above A. The ants kept on coming and tried 
hard to reach down from B to A, which was only just out of their 
reach. Two or three, in leaning over, lost their foothold and 
dropped into the larvae ; but this was obviously an accident ; and 
after a while they all gave up their efforts and went away, losing 
their prize, in spite of most earnest efforts, because it did not occur 
to them to drop ^ of an inch. 

Pig. 1. 




, ■ B 






€ 


L .. ZIk 

Diagram to illustrate experiments deseribecl in text. 
LIFK, JOUBF. — ZOOBOOT, ' TOXf. Xin. 10 
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At tbe nioment wlieii tlie separation was made tliere were fifteen 
ants on tlie larvae* These could, of course, have returned if one 
had stood still and allowed the others to get on its hack. This, 
however, did not occur to them; nor did they think of letting 
themselves drop from the bottom of the paper on to the nest« 
Two or three, indeed, fell down, I have no doubt, by accident ; but 
the remainder wandered about, until at length most of them got 
into the ivater. After a time the others abandoned altogether as 
hopeless the attempt to get at the larvee. 

I waited about six hours, and then again placed the glass (A) 
containing the larvae so as to touch the piece of wood (D), and 
again put some ants to the larvae. Soon a regular string of ants 
was established ; when I again raised the wood (D) of an inch 
above the glass (A), exactly the same result occurred. The ants 
bent over and made every effort to reach the larvse, but did not 
drop themselves down, and after a while again abandoned all hope 
of getting the larvje. 

JSoeperiments testing Intelligence. 

In order to test their intelligence, it seemed to me that there 
was no better way than to ascertain some object which they would 
clearly desire, and then to interpose some obstacle Avliicli a little 
ingenuity would enable them to overcome, following up, then, 
the preceding observations, I placed some larvm in a cup 
which I put on a slip of glass surrounded by water, but acces- 
sible to the auts by one pathway in which was a bridge consist^ 
ing of a stidp of paper | inch long and § inch wide. Having 
then put a Ihrmica nigm from one of my nests to tliese larvm, she 
began carrying them off, and by degrees a number of friends 
came to help her. I then, when about twenty-five ants were so 
engaged, moved the little paper bridge slightly, so as to leave a 
chasm, just so wide that the ants could not reach across. They 
came and tried hard to do so ; but it did not occur to them to 
push the paper bridge, though the distance was only about 
inch, and they might easily have done so. After trying for about 
a quarter of an hour, they gave up the attempt and returned home. 
This I repeated several times. 

Then, thinking that paper was a substance to which they were 
not accustomed, I tried the same with a bit of straw 1 inch long 
and' I inch wide. The result was the same. I repeated this 
twice. 
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One day (Oct. 27tli5 1876) I put some provisions in a shallow 
box with a glass top and a single hole on one side ; I then put 
some specimens of Zasius niger to the food, and soon a stream of 
ants was at work busily carrying supplies off to the nest. When 
they had got to know the ivay thoroughly, and from thirty to forty 
were so occupied, I poured some fine mould in front of the hole 
so as to cover it up to a depth of about | an inch. I then took 
out the ants which were actually in the box. As soon as the ants 
had recovered from the shock of this unexpected proceeding on 
my part, they began to run all round and about the box, looking 
for some other place of entrance, rinding none, however, they 
began digging down into the earth just over the hole, carrying 
off the grains of earth one by one and depositing them without 
any order all round at a distance of from | to 6 inches, until they 
had excavated down to the doorway, when they again began car- 
rying off the food as before. 

This experiment I repeated on the follomdng days three or four 
times, alw^ays with the same result. 

I also tried the same experiment with another species, viz. Z, 
Jlavus^ and with the same result. 

As to potoer of Oommunieatmi, 

In ' my previous paper I have recorded various experiments 
maclO'Wdth the view of ascertaining whether, when ants have found 
a store of food, they are able to describe the route to their com- 
panions. The following also seems to me instructive. I put an 
ant '(X. mger) to some larvae as usual, and when she knew' her 
way, I allowed her to go home on her own legs ; but as soon as 
she emerged from the nest, if she had any friends with her, I took 
her up and carried her to the larva. Under these circumstances 
very few ants indeed found their way to them. Thus, June 
22, at 5. SO, an ant which had been previously under obser- 
vation was put to some larvsB. She took one and returned as 
usual to the nest. At 5.34i she came out with no less than 10 
‘friends, 'and was then transferred to the larvse. The others wan- 
dered about a little, but by degrees returned to the nest, not one 
of them finding their way to the larvae. The single one above re- 
ferred to picked up a larva, returned, and again came out of the 
nest at 6.39 with eight friends, when exactly the same thing 
happened. She again came out with companions at the under- 
mentioned times : — ■ ' 


19 * 
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Humber of 
Hour. friends, 

5.44 4 

5.47 4 

5.49 — 

5.52 ~ 

5.54 5 

5.57 2 

5.59 2 

6. 1 5 

6. 4 1 

6. 7 — 

6.11 3 

6.14 4 

6.17 6 

6.20 — 

6.23 5 

6.25 6 

6.29 „ 8 

6,32 2 

6,35 — " 

6.42 4 


Humber of 
Hour. friends. 

6.44 * — " 

6.46 3 

6.49 2 

6.56 — 

6.59 — 

7 , 2 2 

7. 4 — 

7. 6 3 

7. 8 3 

7.10 5 

7.13 — 

7.17 3 

7.19 7 

7.21 5 

7.24 — 

7.26 3 

7.29 1 

7.31 2 

7.35 — 


Thus during these two hours more than 120 ants came out of 
the nest in company with the one under observation. ,She knew 
her way perfectly ; and it is clear that if they had been left alone^ 
all these ants would have accompanied her to the store of larv m. 
Three of them were accidentally allowed to do so ; but of the re- 
mainderj only five found their w^ay to the larvm ; all the others^ 
after wandering about a while, returned hopelessly to the nest. 

One of the ants which I employed in my experiments w^as under 
observation several days. I was, however, away from home most 
of the day, and when I left in the morning and went to bed at night 
I put her in a bottle ; but the moment she was let out she began 
to wmrk again. On one occasion I was away for a week, and 
on iny return I let her out of the bottle, placing her on a little 
heap of larvm about 3 feet from the nest. Under these circum- 
stances 1 certainly did not expect her to return. Plowever, 
though' she had thus been six days in 'confinement, the brave little 
creature immediately picked up, a larva, carried it off to the nest, 
and, after half an hour’s rest, returned for another. 
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Individtml Influence or Character. 

Anotlier point of considerable interest is tlie difference in indi- 
vidual cbaraoter or influence wHch seems to be indicated by some 
of tlie experiments. 

Por instance, on the 21st of June, at 6 minutes past noon, a 
worker of nigra was put to some larvse | ske carried off one as 
usual and returned as follows, viz. at 


12. 6 

12.19 

12.30 

12.47 

12. 8 

12.21 

12.33 

12.51 

12.10 

12.23 

12.36 


12.15 

12.26 

12.40 


12.17 

12.28 

12,44 


During tbis time only two other ants came to tbe larvae. Wo 
then imprisoned the ant and put another to the same larvm at 
2.56, 'This ant already knew her way well, and she returned as 

follows, viz. : — 




2.58 

3.11 

3.25 

3.52 

3. 1 

3.13 

3.27 

3.57 

3. 4 

3.16 

3.30 


3. 6 

3.20 

3.34 


3. 9 

3.22 

3.36 


During this time 

no other ant 

came. 

We then imprisoned 

her again, and put a 

third ant to the same larvm. She returned at 

4.20 

4.30 

4.46 

6. 6 

4.23 

4.36 

4.56 

6.10 

• 4.26 

4,40 

6. 0 


4.2S 

4.42 

5. 2 



wlieii we left off watcMng lier. Between 4.20 and 4.40 tbis ant 
brouglit 10 friends witb her ; but it is curious tliat from 4,40 to 
tlie end of tlie observation no more came. I have often observed 
that when an ant first begins to work, sbe brings many more 
friends than afterwards. 

Intelligence and Affection. 

As evidence both of tbeir' intelligence and of tbeir affection for 
tlieir friends, it bas been said by various observers that when 
ants have been accidentally buried they have been very soon dug 
out and rescued by tbeir companions. Without for one moment 
doubting tbe facts as stated, we must remember the habit which 
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ants have of burrowing in loose ■‘fresh soil, and especially tlieir 
practice of digging out fresh galleries when their nests are dis» 
turbed. 

It seemed to me, however, that it would not be difficult to test 
whether the excavations made by ants under the circumstances 
were the result of this general habit, or really due to a desire to 
extricate their friends. 

• With this view I tried the following experimentvS : — 

(1) I placed (Aug. 20) some honey near a nest of Lasim niger 
on a glass surrounded with water, and so arranged that in reach- 
ing it the ants passed over another glass covered with a layer of 
sifted earth, about one third of an inch in thickness. I then put 
some ants to the honey, and by degrees a considerable number 
collected round it. Then at 1.30 p.m. I buried an ant from the 
same nest under the earth, and left her there till 5 p.m., when I 
uncovered her. She was none the worse, but during the whole 
time not one of her friends had taken the least notice of her. 

(2) Sept. . 1. I arranged some honey again in the same way. 
At 5 P.M. about 50 ants were at the honey, and a considerable 
number passing to and fro. I then buried an ant as before, 
taking of course one from the same nest. At 7 p.m. the number of 
ants at the honey had nearly doubled. At 10 p.m. they were still 
more numerous, and had carried off about two thirds of the honey. 
At 7 A.M. the next morning the honey was all gone, two or three 
were still wandering about, but no notice had been taken of the 
prisoner, whom I then let out. In this ease I allowed the honey 
to be finished, because I tli ought it might perhaps be alleged that 
the excitement produced by such a treasure distracted their at- 
tention, or even (on the principle of doing the greatest good to 
the greatest number) that they were intelligently wise in- securing a 
treasure of food before they rescued their comrade, 'who, though in 
confinement, was neither in pain nor danger, ' So far as the above 
ants, however, are concerned, this cannot, I think, be urged. 

(8) On tbe 8th Sept. I repeated the experiment, buiying some 
ants at 4 p.m. Up to 6.3 no attempt had been made to release 
them. I let them out and buried some more. The next morning, 
at 7 A.M., the honey was all gone, ■ some ants were still wandering 
about, but no notice had been taken of the captives, whom I then 
liberated. 

, (4)^ I then (Aug. 21) made exactly the same experiment , with 
^ Mgrmica rugimik^ as representing the otlier great family of 
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ants. At 2.30 I buried one as before under about | of an inch 
of fine eartli. A great many of her friends were passing con- 
tinually over her head, but not one of them took any notice of 
her till 7 p.m., when I let her out. 

(5) About a month later, on Sept. 10, 1 again tried the same ex- 
periment, imprisoning some at 10.10 a.m. Up to 4.30 they had 
not been released. I then let them out, and buried some more. 
The next morning the honey was all consumed, but some of the 
ants were still searching about. The prisoners, however, w^ere 
still in durance. 

But even if their friends who are in difficulty are actually in 
sight, it by no means follows that their companions will assist 
them. 

Of this I could give almost any number of cases. Thus on one 
occasion several specimens of JS^ormica fmca belonging to one of 
my nests were feeding on some honey spread on a slip of glass 
(May 22). One of them had got thoroughly entangled in it. I 
took her and put her down just in front of another specimen 
belonging to the same nest, and close by placed a drop of honey. 
The ant devoted herself to the honey aad entirely neglected her 
friend, whom she left to perish. 

Again, some specimens of Or emastog aster scuiellaris were feed- 
ing quietly (May 22) on some honey spread on a slip of glass, 
and one of them had got thoroughly mixed in it. I took her out 
and put her on the glass close by. She could not disentangle 
herself ; not one of her friends took the least notice of her, and 
eventually she died. I then chloroformed one and put her on the 
board among her friends. Several touched her, but from 12 to 
2.30 P.M. none took any particular notice of her*". 

I thought, however, that it wmuld be desirable to make some 
systematic observations on the subject. The results were as 
follows. 

Sept. 10, at 6 p.m., a number of Lasiiis Jlmm-fmm one of my 
captive nests were out feeding on some honey. I chloroformed 
four of them and also four from a nest in the park, at some dis- 
tance from the place where the first had been originally procured, 
and put them close to the honey. Up to 8.20 the ants had taken no 
notice of their insensible fellow creatures. At 9.20 I found that 

^ Dead ants, I may add, are always hrouglit out of the nest, and I have more 
than once foniid a little heap 'on one spot, giving it almost the appearance of a 
buriakgrouiid. 
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four friends were still lying as before, wMle tbe four strangers 
bad been remoYeci Two of tbem I found bad been thrown over 
the edge of the board on which the honey was placed. The other 
two I could not see. 

Again, on the 14th Sept., at 8.40, 1 put in the same way four 
friends marked white, and four strangers marked red, close to 
where my L.Jlaviis were out feeding on honey placed on a slip 
of glass oyer water. Eor some hours they took no notice of 
them. At length one took a friend, and after carrying her about 
some time, at 12.40, dropped her into the water. Some time 
after another took up a stranger and carried her into the 
nest at 2.35. A second stranger was similarly carried into the 
nest at 2.55, a third at 3.45, while the fourth was thrown over 
the edge of the board at 4.20. Shortly after this two of the 
strangers were brought out of the nest again and thrown away* 
A second friend was thrown away, like the first, at 4.58, the third 
at 5.17, and the fourth at 5.46. I could not ascertain what hap- 
pened to the last stranger, but have little doubt that she was 
brought out of the nest and thrown away like the rest. 

On the following day at 6.45 I tried the same experiment 
again, only marking the friends red and the strangers white. At 
7 one of the strangers was carried oif and dropped over the edge 
of the glass into the water, and at 8 a second. At' 8.45 a friend 
was taken up and, after being carried about some time, was thrown 
into the moat* At 0.45 a friend was picked up and carried into 
the nest, but brought out again and thrown away about 3 in the 
afternoon. The other four remained where they were placed 
until 8 B-M., and though the other ants often came up and exa- 
mined them, they did not carry them off. , 

Bept. 29, Again placed nine chloroformed ants, five friends 
and four strangers, close to where a number were feeding. There 
was a continual stream of ants to 'the honey, ten or fifteen being 
generally there at once. 


A stranger was picked 

up at 10.20 and' dropped at 10,32 

n ?5 

„ 10.22 

„ 10.35 

A friend „ 

„ 11.22 

„ 11.42 

A stranger „ 

„ 11.35 

„ 11.50 

, y? 

„ 11.41 

„ 11.45 


Shortly after the others were picked up and carried away to 
the edge of the board, where they were dropped, but none were 
taken into the nest. 



STB JOHW bttbboce: on the habits of ants« 225 

Oct. 2. Again at 10 a.m. placed ten cMoroformed ants, five 
friends and five strangers, close to where some were feeding. 
They were picked up and carried off as before in tlie following 
order 

At 11. 5 a stranger was picked up and dropped at 11.15 


11.12 a friend 

37 

33 

11,50 

11.25 a stranger 

37 

33 

21.86 

12. 7 

37 

33 

12.45 

12.10 a friend 

73 

33 

12.16 

1 .10 a stranger 

73 

33 

2. 6 

1.42 a friend 

37 

33 

1.46 

1.52 „ 

33 

JJ 

1.56 

2. 6 „ 

33 

73 

8.10 


Only one of them, and that one a stranger, was carried into tlie 
nest at 12.45, but brought out again at 1.10. 

Oct. 6. At 9 A.M. again tried the same experiment with four 
strangers and five friends. 

At 9.25 a friend was picked up and dropped at 9.81 


9.82 

33 

33 

9.38 

9.85 a stranger 

37 

37 

9.45 

0.45 a friend 

33 

33 

9.52 

10. 8 a stranger 

33 

33 

10.17 

10,17 a friend 

77 

33 

10.20 

10.22 a stranger 

37 

33 

10.25 

10,28 „ 

77 

73 

10.40 , 

10.25 a friend 

37 

37 

10.81 

[bTone of them were carried into the nest. 

These experiments seem to prove that under such circumstances 


ants, at least those belonging to this species, do not carry their 
fjiends (when thus rendered insensible) off into a place of safety. 

It may, however, be said that in this experiment, the ants being 
to all intents and purposes dead, we could not expect that any 
difference would be made between friends and strangers, I there- 
fore repeated the same experiment, only instead of chloroforming 
the ants I intoxicated them. This experiment is more difficult, as 
it is not in all cases easy to hit off the requisite degree of intoxi- 
cation. The numbers therefore of friends and strangers are not 
quite the same, because in some cases the ants recovered too 
quickly and had to be removed. In such eases I . have latterly 
replaced the ant so removed by another, so as to keep the number 
of friends and strangers' about equal. I must make more obser- 
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vations ; but so far as tbey bave gone tliey are as follows. The 
sober ants seemed somewhat puzzled at finding tlieir intoxicated 
. fellow creatures in such a condition, took them up, and carried 
them about for a time in a somewhat aimless manner. 

]N*oy. 20. I experimented with six friends and six strangers, 
beginning at 11. 

At 11.30 a friend was carried to the nest, 

11.50 a stranger was dropped into the water. 

12.30 

12.31 a friend „ „ 

1.10 a stranger „ „ 

1.18 ,, j, 

1.27 

1 .30 a friend (partly recovered) was taken to the nest, 

2.30 „ w^as taken up and carried about till 2.55 ; she 
'was then taken to the nest, but at the door the bearer met two 
other ants, which seized the intoxicated one, carried her off, and 
eventually dropped her into the water. 

At 3,35 a friend was carried to the nest. 

Out of these 12, 5 strangers and 2 friends were dropped into 
the water ; no stranger but 3 friends were taken to the nest. 
None of the friends were brought out of the nest again. 

Nov. 22. Experimented in the same way on four friends and 
four strangers, beginning at 12. 

At 12.16 a stranger was taken and dropped into the water. 

12 21 

12.23 

12.40 ,, „ ,3 

I then put 4 more strangers. 

3.10 a stranger was taken and dropped as before. 

3.30 

3.35 „ „ ,3 ■ 

3.44 a friend (partly recovered) was taken back to the neat. 

4.10 a stranger w^as taken and dropped into the water. 

4.13 a friend (partly recovered) was taken back to the nest. 

In this case S strangers were dropped into the water, and none 
were taken to the nest ; 2 friends, on the contrary, were taken to 
the nest, and none were dropped into the vrater. 

Dec. 1. Experimented with five friends and five strangers, hegim 
ning at 2.15, 

At 2.80 a stranger was dropped into the water. 

3. '2 ' „ , , ■ , 
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At 3.20 a friend vj?as taken into the nest. 

3.35 a stranger „ „ 

. 3.52 „ „ „ 

4., 5 I put out four more friends and as many strangers. 
4.45 a stranger was dropped into the water. 

5.10 taken into the nest. 

0.24 35 55 5 , 

5.55 a friend was thrown into the water. 

6. 4 a stranger ,, ,5 

6. 4 55 ,f 55 

6. 8 a friend was taken into the nest. 

6.20 

6.2-3 ,5 „ ^ ,5 ^ . 

6.30 a stranger was dropped into the water. ' 

6.50 a friend ,, , „ ,, 

8. 5 a friend was taken into the nest. 

In this case 2 friends were thrown into the water and 7 taken 
into the nest ; while 6 strangers were thrown into the water and 
3 were taken into the nest (ail of these^ lio-ioever^ were after- 
tmrds IrougM oat again and tliroion away'), 

Dec. S. Experimented with, six/riends and six strangers, hegin- 
ning at 11.30. 

At 11.30 a friend was carried to nest. 

11.47 , 5, 

11.50 

11.52 ^ 55 

11.56 a friend was dropped into water. 

11.58 a stranger „ „ 

11.58 

12 a stranger was carried to nest. 

55 ,5 55 

12. 3 

I then put four more of each, replacing her by another as each 
was carried off. 

At 12.42 a friend to water. | At 


12.58, a stranger to water. 
1 a friend, to nest. 

1 J5 jj 

1 5J 

1.58 

1.59 ' 5 , ; , ,5 

2.30 a stranger tow'ater. 

2.30 

2.35 a stranger to nest. 


2.42 a stranger to water. 

' 2.48 

2.51 

2.52 

2.55 a friend to nest. 

2.55 a stranger to water. 
2.55 y, JJ 

3. 2 a friend to water. ^ 
3. 6 a stranger 'to whaler. 
„ 3.12 a friend to. -water. 
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At 3.15 a friend to water. 
3.16 a friend to nest. 
3.22 a stranger to water. 


At 3.25 a friend to nest. 
3.35 a stranger to water. 
3.50 a friend to nest. 
3.50 55 55 


All these ants appeared quite insensible ; 16 friends were then 
taken to the nest and 5 to the water, while of the strangers only 
3 were taken to the nest, while 15 were thrown into the water. 
Moreover, as in the preceding observation, even the three stran- 
gers which were at first taken to the nest were soon brought out 
again and thrown away ; while this was not the case with any of the 
friends as far as we could ascertain, though we searched diligently 
for them also. In this case also all the intoxicated ants were 
motionless and apparently insensible. 

Janll5. Eepeated tlie same experiment, beginning at 12.20. 
Up to 7 p.M. not one of the intoxicated ants had been moved. At 
8.20 we found a stranger in the water, at 9.30 another, and at the 
following morning a third. The others were untouched. 

Jan. 17. Repeated the same experiment, beginning at 11.30. 

At 12 a friend wms carried to the nest. 

12.20 a stranger was carried to the water, 

12.31 a friend was carried to the nest. 

12.40 a stranger was carried to the water. 

12.45 a friend was carried to the nest. 

1 a stranger „ „ 


1 ,, ,, 5 , "^^atei • 

(Stopped observing till 2.) 

2.30 a stranger was carried to the water. 

2.30 „ „ nest. 

4,10 5, „ ,, 

4.30 a friend . „ „ 

20 a stranger was carried to the water. 

6^35 

Thus, tli^n, the general results were that the ants removed 
thirty-eight i^i^nds and forty strangers. Of the friends, twenty- 
seven were carried into the nest and seven were thrown into the 
water. Of the strangers, on the contrary, thirty were thrown 
into the water ; only, nine were taken into the nest, and seven of 
these were shortly afterwards brought out again and thrown away. 
Indeed I fully believe that the other two ivere treated in the same 
manner, though we could not satisfy ourselves of the fact. But 
it was only by very close observation that the seven were detected, 
and the other twu’may well have escaped observation. 
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Tabular View.—Ewperimenfs on Ants under GMoroform 

md Intoccicated. 

Chloroformed Ants, 


Friends. 

Strangers. 

To nest. 

water, moved. 

To nest. 

To 

water, removed. 

Sept. 10... ...... ... 4 


4 

» 14 4 

2 

2 


and brought 



out again. 


„ 15... 1 1 


2 2 

and brouglit 



out again. 



„ 29 5 


4 

Oct. 2 5 

1 

4 


and brought 



out again. 


„ 6 5 


4 

1 20 4 

3 

20 2 

Intoxicated Ants. * 

Nov. 20... 3 2 


5 1 

„ 22... 2 ... 2 


8 

111 tliese cases some of tlie Ants had partly recovered ; in the 

following they were quite insensible. 



Dec. 1... 7 2 

3 

0 

none brought 

all these 


out again. 

brought out 



again. 


„ 8... 16 5 

3 

15 

none brought 

all these ‘ 


out again. ^ 

brought out 



again. 


Jan. 15... ... ... 4 


3 1 

„ 17... 4 ... ... 

3 

6 

none brought 

one brought 


out again, 

out again. 


27. 7 4 

9 

80 1 
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Mecollection of friends. 

In my previous paper'** I recorded some facts tending to show 
not only that ants belonging to the same nest know one another^ 
but also that they recollect one another after being separated 
for some months. 

This was made evident by separating a colony into halves, regis- 
tered as Kests Ko. 4 and 5, and then from time to time introduc- 
ing an ant from one division into the other. As the nests under 
observation consisted of a thin stratum of earth between two glass 
plates, I was able to see exactly how the ant thus introduced 
behaved herself, and how she was treated by the others. 

One of the colonies thus separated belonged to Formica fmca^ 
and was divided on the 4th Aug., 1875. The observations made in 
the same year have been already recorded. On the 15th March 
following, I put in a stranger and one of the old companions from 
the other half of the nest at 7 a.m., and watched them longer than 
those previously experimented on. The stranger was very soon 
attacked ; the friend seemed quite at home. 

4th June. 8 a.m. Put into the nest a stranger and an old 
friend. The stranger vras at once attacked, and dragged about by 
one of her antennae. 9 a.m. The stranger was being attacked ; the 
friend, though not attacked, kept rather away from the other 
ants. 10.30 a.m. The stranger was attacked, not the friend. 
12.30 p.M. do., 1 p.M. do., 1.30 p.m. do., 2 p.m. do., 2.30 p.m. do. 
4 P.M. do., 4.30 P.M. do. o p.m. The stranger was dead. 

5th June. Put in a stranger and a friend at 9.30. At 10 the 
stranger was being attacked, not the friend. 10 a.m., do., 10.30 
A.M. do. 

At 11 1 put in another stranger and another old friend, when 
nearly the same thing was repeated. At 11.30 a.m. the stranger was 
being dragged about by an antenna ; the friend was not attacked., 
12. The stranger was by herself in a corner of the nest. The 
friend was almost cleaned from the paint by which she was marked* 
I therefore put in another friend. At 2 the stranger was being 
dragged about by an antenna, the friend was being cleaned. 2.30 
do., 3 do. At 3.30 the friend was almost clean; the stranger is being 
dragged -about. 6 do, 

10th June. Eepeated the same observation at 10 a.m,, but 
transposed the colours by 'which they were distinguished, so that 

See Tol xii, p. 494, lines 17 and 18 from the top, and under the head of 
Kot. 7, I imfortunately transposed the words former’' and “latter,” 
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there migM be no question whether perhaps the difference of 
treatment was due to the difference of colouring. At 11 a.m. the 
friend was all right, the stranger was being dragged about by an 
antenna. 11.30 a.m. the friend all right, the stranger being dragged 
about by one leg. 12 do. 12.30 p.m. the friend all right, the 
stranger being dragged about by an antenno,. 1 p.m. do., 2 p.m. 
do., 3 P.M. do. 

3rd July. Put in a friend and a sti'anger at 11 a.m. At 11.30 
A.M. the stranger was being dragged about, the friend was being 
cleaned. 12 do. 12.30 a.m. both were now being attacked. 1 do. 

This seems to show that some, at least, of the ants haye for- 
gotten their old friends. 

16th July. Pat in two friends at 7.46 a.m. At 8 a.m. each was 
being di’agged about by an antenna, 8.30 a.m. one was being 
dragged about by both antennae, the other by both antennae and 
one leg. 10 a.m. both were still attacked, but it is cuxnous that 
at the same time others were cleaning off the paint. 12.30, both 
still attacked. 

17th July* Put in a friend at 8.15 a.m. At 8.30 they were 
cleaning her. At 9 a.m. she was almost clean. 9.30 she seemed 
quite at home, and had only one spot of paint on her, 10.20 do. 

20th July. Put in a friend and stranger at 9 a.m. At9.30 a.m, 
the friend seemed all right ; the stranger was in a corner by her- 
self. . At 10 A.M. the friend w-as being cleaned; the stranger had 
come out of her corner and was being fiercely attacked. At 11 
A.M. the friend seemed quite at home and was almost cleaned j the 
stranger was being dragged about, but was almost cleaned. At 
12 the same thing was going on, ' and also at 12.30. At 1.30 the 
stranger Avas still being pulled about ; but what struck me as re- 
markable, the friend also had hold of one of the ants by an antenna. 
At 2 P.M. the friend was by berself, the stranger was being at- 
tacked. At 4 P.M. the friend again had hold of an ant by an 
antenna ; the stranger was being pulled about. At 5 the friend 
seemed quite at home in the nest ; the stranger was killed. The 
following morning I was still able to distinguish the friend ; „she 
seemed quite at home. 

6th Aug., Put in a stranger and a friend at 8 a.m. At 8.30 both 
Avere attacked. 9 do., 9.30 do., 10 do., 11 do., 12.30 do. 

6th Ang. Eepeated the experiment at 2. Both ants hid them- 
selves in corners. At 3.30 the stranger was being attacked ; ' the 
friend was, in a, corner by herself. At 4.30 both were attacked. 
6.30 do. ■ ' 
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7tli Aiig. Put in a stranger and a friend at 8*30 a.m. At 8*45 
botli were being attacked. 9.30 do., 10 do* 

Ang* 8. Pat in a friend at 7 a.m. At 8 ske seemed quite at 
lioine witli tlie otliers. At 9 they had almost cleaned her. 9.30 
she seemed quite at home with the others. 10 do. 

12th Aug. Put in a friend and a stranger at 7 p.m. Both were 
immediately attacked. 7.15 they were being dragged about* 
7.45 do, 8 do., 8. 15 do. 

13th Aug. Put in a friend at 6.30 a.m. At 7.50 two attacked 
her. At 8 she was being attacked by one ant, but another was clean- 
ing her." 8.15 do. 8.45. Two were attacking her, one dragging at 
her by an antenna* 9 do., 9.30 do., 10 do., 10.30 do. Others 
had almost entirely cleaned off the paint. 

At 5 p.M. put a friend and a stranger into the other nest. At 
5.15 the friend seemed quite at home, and had been nearly cleaned ; 
the stranger was being attacked. 5.30 do,, 8.15 do. 7.15. Two 
of the ants were dragging the stranger out of the nest 5 the friend 
had been quite cleaned* 

Mth Aug. At 8.15 A.M. I put an ant from each half of the nest 
into the other. At 8.30 one was alone in the comer, the other 
was being attacked. At 9 both were being attacked. 9.30 do., 
10.30 do . ; 11.30 do., both, however, being almost cleaned. 

Aug, 19. At 8 A.M, I put into each nest one from the other. 
The one was received amicably and cleaned, so that I lost sight of 
her* It was clear, however, that she was received in a friendly 
manner, because no fighting was going on. At 11 I put into the 
same nest another friend : at 11.30 she ivas all right, and, being 
cleaned at 12, I could no longer distinguish her. 

The ant put into the other nest was not so well received. At 
9.30, 12.30, and 11.30 she was being dragged about, but she was 
also being cleaned, and after 11.30 1 lost sight of her. 

Aug. 21. At 10*15 I again put into each nest an ant from the 
other. ^ One was at once cleaned, and I could not find her. I 
should, however, certainly have seen her if she had been attacked. 

The other was at first attacked by one of the ants ; but this 
soon ceased, and they began to clean her. By 11,30 she was quite 
at her ease among the other ants and almost clean. ' After 12 I 
could not see her any more.' At 1.40 p.m. I again put into each 
nest' an ant from the other, accompanied, however, in both cases 
by a stranger. The contrast was most marked, and no one who 
saw it could have doubted that the friends and strangers were re- 
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spectivelj recognized as sucli, or that tliey themselves were fully 
aware of their position. 

In the first nest the friend at once joined the other ants, who 
began to clean her. The stranger ran about in evident alami^ 
was pursued by the others, and took refuge in a corner* At 2 
the friend was with the other ants, the stranger alone in a 
corner. At 2.25 the friend was almost cleaned, and -after 2.30 
we could no longer distinguish her : the stranger was still alone.. 
At 3.40 she came out of her hiding-place and was attacked ; after 
a while she escaped from the nest. At 5,30 she met one of the 
ants, and a battle at once began. I separated the combatants 
and put the stranger back near her own nest, which she at once 
entered, and where she was soon cleaned by her own friends. 

I will now describe the adventures of the other couple. The 
friend immediately joined the other ants ; the stranger was hunted 
about and soon seized. At 2 the friend was all right, the stranger 
being dragged about. At 2.30 ditto. The stranger was soon- 
killed. The friend, w^hom I watched at intervals till 6.30, con* 
tinned on the best terms with the others ; it was quite clear, 
tlierefore, that they did not regard her as a stranger, Slie herself 
was not afraid of,' and did not avoid them, Btill for some time she 
apparently wished to return home. She came out of the nest 
and tried to find her way home to her own nest. I put her back 
again, however, and by the evening she seemed to have accustomed 
herself to the change. I opened the door of the nest soon after 
5 ; but she showed no wish to leave her newly acquired friends. 

Sept. 1, At 11 A.M, I again put into each nest an ant from the 
other and a stranger. In the one nest the friend joined the other 
ants, and seemed quite at home ; the stranger, on the contrary, 
endeavoured to conceal herself, and at length, at 4 in the after™ 
noon, escaped from the nest. ' 

111 the other division the friend also appeared quite at home. 
The’ stranger, on the contrary, endeavoured to escape, but in the 
eoEi*se of the afternoon was attacked and killed. 

Oct. 15. At 8 A.M. X repeated the same experiment.' In the 
first nest, up to' 10 A.M,, neither ant was attacked ; andpt is curious 
that the stranger was licked and, indeed,' almost cleaned. Soon 
afterwards, however, the ants began to attack her, and at S b.m, 
she was dead, the' friend, on the contrary, being quite at home. 
Still the following day at midday I found her out of the nest (all 
the rest being within). This almost looks as if, though safe, she 

Limar, jouen.' — zooloot^ von. xni. 20 
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did not feel at home ; and I accordingly put her back to the other 
neatj which she at once entered. 

In the other division the friend was soon nearly cleaiied^ and 
the stranger partly so. The friend seemed quite at home. At 
12.30 the stranger was being dragged about by three ants ; but 
after this I lost sight of her. 

[N'or. 10. At 11.30 put into one of the divisions a friend and i\ 
stranger. At 12 the friend was all rights the stranger was being 
dragged about by an antenna. From this time till 7 p.m. the 
stranger was continually being dragged about or held a prisonefj 
while the friend was quite at home. 

l^ov, 11. At 10,15 I put into the other division a friend and a 
stranger. At 11 the friend was quite at home, and the colour 
with which I had marked her had been almost cleaned off. The 
stranger, on the contrary, was being dragged about by two of the 
ants. After this, however, I could not find' her. She had, I 
think, escaped from the nest. 

• Hof. 12., I therefore, the following day at 11.30, again put a 
friend and a stranger into this ■ division of the nest. _ The friend 
seemed quite at home. One of the ants at once seized the stranger 
by an antenna and began dragging her about. I will give this 
observation in detail out of mj note-book. 

At 11.45. The friend is quite at home with the rest ; the 
stranger is being dragged about. 

At 12, The friend is all right. Three ants now have hold of 
the stranger by her legs and an antenna. 

At 12,15, 12.30, 12.45, and at 1 similarly occupied; 

At 1.30 similarly engaged, , One now took hold of the friend, 
but soon^ seemed to find out her mistake and left go again, ■ 

. At .1,45. The friend is all right. The stranger is being attacked. 
The friend also has been almost cleaned, while on the stranger the 
colour has been scarcely, touched. ' „ , ’ 

At 2,15, Two ants are licking the friend, while another pair are 
holding the stranger by her legs. 

At 2,30. The friend is now almost cleans so that I could only 
just perceive any -colour. The stranger, on the contrary, is almost 
as much coloured as ever, -She is now near the door and, I think, 
would have come out, hut two ants met her and seized her. , 

At 3. Two ants are attacking the stranger. The friend was no 
longer 'distinguishable from the rest. 

At 3,30, ■3.40, and 5 engaged as above. 
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At 6.0. The stranger now escaped from the nestj and I put her 
back among her own friends. 

The difference of behaviour to these two ants was therefore 
most marked. 

The friend was gradually licked clean, and except for a few 
moments, and that evidently by mistake, never attacked.' ' The 
stranger, on the contrary, was not cleaned, was at once seized, 
was dragged .about for hours with only a few minutes’ interval, 
by one, two, or three assailants, and at length made her escape 
from the nest at the time when no other ant 'was out. 

Dec. 11. At 10 A.M. I again put in a friend and a stranger. 
The friend was not attacked, and consorted peaceably with the 
rest. I found her again all right on the following morning- 
The stranger, on the contrary, was .soon .attacked and killed,' 

Dec. 22. Eepeated the same experiment. The stranger w^as 
attacked and driven out of the nest. The friend was received 
quite amicably. 

Dec. 26. Ditto. The friend was received as usual. I lost sight 
of the stranger, who probably escaped. . . , 

Dec. 31. Ditto. In this ease the stranger, after being dragged 
about some time in the nest, made her escape. But' even outside, 
having met with an ant accidentally, she was viciously attacked. ' 

Jan. 15. Ditto. • ^ ■ 

Jan. 16. I put in two friends ; but thinking the preceding ex- 
periments sufficient, I did not on this occasion add a stranger. 
E’either of the friends w^as attacked. . . . , 

Jan. 19. Put in two friends at 11 a.m.' Neither was attacked,' 
and the following morning they were all right amongst the' rest. 

Jan. 22. Put in three friends, with the same result. 

Jan. 24 j. „ two ' 

Jan. 26^. „ three „ „ 

These details are, I fear, tedious, but they may be worth giving, 
because a mere statement of the general facts without particulars 
would not convey so clear an" idea of the result. The following 
table shows it in a condensed form : — 

^ Since this paper was read, I have continued these observations, viz. 

On Feb. 11 put in two friends, on Feb. 12 three, on Feb. 13, 15, and 19, and on 
March 11 and 12, one friend, on March 18 two, on April 21 one, and oh' April 
22 and 23 two Mends ; but in none of these instances were the friends attacked 


20 ^ 



286 


SIB JOHN LUBBOCK ON THE HABITS OF ANTS, 


EscperimenU icitli Ants of different Nesis. 

Separation of Nest, Aug. 4, 1875. 

i?. Myrmica mfmodis. 



Friend, Enemy. 


8 Aug. 


Attacked. 


13 „ 


j) 


16 „ 

... Fot attaeted. 



20 „ 


Attacked. 


22 „ 

... Kot attacked. 

jj 


3 Sept. 

• . • 5) 

Not attacked. 

^ Not much 

17 „ 

.. . 55 

9? 

j watched. 

3 Oct. 

... J; 

97 


15 Mar. 

•• • » 

Attacked. 

3 Oct 

4 June 

" ?5 

Killed. 

18 „ 

» 

.. . 55 

Attacked. 

19 „ .... 

5 „ 

... 55 


20 „ .... 

10 , 

... jy ■ 

Attacked 

24 „ .... 



and killed. 


S July 

... Attacked. 

Attacked. 

31 „ .... 

10 „ 

. 55 


7Nov. ... 

16 „ 

... 55 



10 „ 

... 55 



17 „ 

... Hot attacked 



17 „ 

... 35 



20 „ 

... 55 

Attacked and killed. 

6 Aug. 

... Attacked. 

Attacked. 


0 „ 

.t fi. * 



7 „ 


57 


8 „ 

... 17ot attacked. 



12 „ 

Attacked. 

}» 


13 „ 

... 35 



13 „ 

...Not attacked. 

7> 


14 „ 

... Attacked? 



14 „ 

35 



19 „ 

■ jj 



21 „ 

.Not attacked. 



21 „ 




21 „ 

. .. 55 



21 „ 

♦ • JJ 

Attacked and killed. 

1 Sept. 

...Not attacked. 

Ean away. 


1 „ 


Attacked. 



Friend. Stranger. 


Fot attactedAttaeliecL 
„ Killed 

5? 

79 

V n 

n n 

9? 7» 

J5 Jjt 
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15 Oct. 
15 „ 

10 Nov. 

11 „ 
12 „ 
11 Dec. 
22 , 
26 „ 
31 „ 


Friend. Enemy. 

Not attacked. „ 


Escaped from the nest. 
Not attacked. 
Attacked. 


Some further observations on W.fmca^ viz. on Januarj 15tlij 
when a stranger was attacked, whereas twice on the 16fch, twice 
on the 19th, thrice on the 22ud, twice on the 24th, and thrice 
on the 26th of the same month, all resulted in a friend not being 
attacked^. 

I must, however, point out one thing which must be taken into 
consideration. As I sometimes transposed ants from one division 
of the nest to the other, it might be said that some of the friends 
were among those which bad been brought more recently from 
the other half of' the nest. 

Of the ants thus transposed, there were, however, altogether, in 
nest No. 5, only thirteen, in nest No. 4 twenty- three, some of which, 
moreover, must certainly have been among those that died. After 
the beginning of November all the transfers were made from No. 4 
into No. 5, Since December last thirty-one ants have been so 
transferred ; even assuming then that I had unluckily hit upon all 
the transferred ants (which is of course little short of an impossibi- 
lity), eight of them, at any rate, had not been in nest No, 5 since 
August 1875, 

Thus, then, for more than a year these ants remembered their old 
companions, as is shown by the fact that they received them ami- 
cably while they attacked strangers. It is surprising that the 
ants of a nest should all know one another ; but that this should 
be' still the case after more than a year's separation seems to me 
not the lea&t marvellous' point connected with them. 


* The following cases have been added since the reading of this paper : — 
Feb. 11 two friends, Feb. 12 three, Feb. '13, 15, and 19, and March 11 and 12, 
one friend, March 18 two friends, April 21 one, and April 22 and 23 two friends, 
none of which when introduced were attacked. 
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Contrast in Beh-aviour of different hinds of Ants. 

The behaviour of Lasiiis flavus offers a surprising contrast to 
that of fusea, I was anxious to see whether the colonies 
of this species, which are very numerous round my house, were 
in friendly relations with one another. With this view, I kept 
a nest of L. flavus for a day or two without food and then 
gave them some honey, to which they soon found their way in 
numbers. I then put in the midst of them an ant of the same 
species from a neighbouring nest ; the others did not attack, but, 
on the contrary, cleaned her— though, from the attention she 
excited and the numerous communications which took 'place be- 
tween her and them, I am satisfied that they knew she was not 
one of themselves. After a few minutes she accompanied some 
of the returning ants to the nest. They did not drag nor appa- 
rently guide her ; hut she went with them quite freely. This I 
repeated several times with the same result. 

I. then took four ants, two fi*om a nest about 500 yards from the 
first in one direction, the other from an equal distance in another. 
Ill all cases the result was the same. I then got a few from a 
colony about half a mile off. These also were most amicably re- 
ceived, and in every case the stranger went of her own accord to 
the nest. One of the , strangers was, indeed, dragged about half 
way to the entrance of the nest, but was, then left free and might 
have run away if she had liked. She, however, after wandering 
about for about half a minute, voluntarily entered the nest. In 
one or two cases the stranger ran as quickly and straight to 
the nest as if she had been there over and over again. This, I 
suppose, can only have been by scent ; and certainly no houndsun 
full cry could have pursued their game more directly or with less 
"hesitation. In other cases, however, they were much longer 
.before they went in. To satisfy myself that these facts were not 
owing to , the nest having been taken from that of colonies or 
allies, 1 subsequently procured some ants of the same species 
from a nest in Hertfordshire ; and they also behaved in a similar 
manner. In one or two cases they seemed f o be attacked, though 
so feebly that I could not feel sure. about it ; but in no case were 
the ants killed.' 

■ The following' fact surprised me still 'more# I put an ant (Aug. 
-SI) at 9 A.M* on a spot where a number of (belonging to 
'one of my nests of domesticated ants) had been feeding some hours 
previously, though none were there, or, indeed, out at all, at the 
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moment. The entrance to the nest was about 8 inches off; but 
she walked straight to it and into the nest. A second wandered 
about for four or five minutes and then went in ; a third, on the 
contrary, took a wrong direction^ and, at any rate for three quar- 
ters of an hour, did not find the entrance. 

Very different is the behaviour of L, niger under similar cir- 
cumstances. I tried the same experiment with them. There were 
no communications with the antennae, there was no cleaning ; bat 
every ant which the stranger approached fiew at her like a little 
tigress. ' I tried this experiment four times ; each stranger was 
killed and borne off to the nest. 

Smpected Cannilalum. 

Ants have even been suspected of cannibalism by some writers 
because those ’wdiich are found dead are generally more or less shri- 
velled, and the large females even are reduced almost to an empty 
shell. Huber’s statement that their affection for their queens 
induces them to brush and lick them for days after death, has* even 
been regarded as evidence of cannibalism rather than of affection* 
On this point, how^ever, further evidence is required. 

]Sa!])eriments Testing the Semes. Sight. 

In order to test how far -they are guided by sight, I made 
various observations^and experiments, the accompanying woodcuts 
being reduced copies of tracings of some of the tracks made by 
the ants during the course of the observations. I shall commence 
with experiment No. '2* 

M:^p, 2.— Feb. On the parade-ground (see fig. -2) I. placed 
.upTight a common cylindrical lead-pencil | inch in diameter 
and 7 inches long, fastened with sealing-^vax to a penny-piece. 
Close to the base of the pencil (A) I brought the end of a paper 
bridge (B) leading to tbe nest, and then placed a shallow glass with 
larviB at C, 4s inches from the base of the pencil, I then put an ant 
to thelarvm *, when she had become acquainted with the road, she 
went very straight, as is shown in the woodcut (fig. 2). , In one 
case, at the point B, she dropped her larva and returned for ano- 
ther. When she returned on the next journey and was on the 
glass, I moved, it 3 inches, to H, so that, the end of the glass was 
6 inches from the base of the pencil. If she were much guided by 
sight, then she would have little or no difficulty in finding her way 

* See, for instance, an interesting commnmeation by Mr.^Elwin, Sci. Gossip, 
Not. 1870, p. 243. 
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Routes folIoYeil in experiment No. 2, as detailed above. 


A, position of peneil, B, paper bridge. C and I)> glass witb laryaj. E, point 
uliere larva dropped, tbe opposite arrow and loop marking return route. 
1, 2, 4, eomparatively straight paths to the -glass. 5, 5, circuitous route on 

shifting of glass. ■» different access to nest, 

"back. Her patliwajj lioweTer, wliicli is traced on tlie paper, sliows 
that she was completely abroad ; and, after all, she got back to the 
nest by a differeutToiite (5). 

I then Taried the experiment as subjoined, and' as shown in the 
'woodcut (fig. 8). 

JJiTp.S.-— I connected the parade-ground with the nest, 'by a paper 
‘bridge, the end of which is shown ‘at B (fig. 8), and which mme 
down about an inch from the pole supporting the nest. This pole 
rises 18 inches aboTe the parade-ground. I then put the glass 
tray (G) with larv® as before, 12 inches from the base of the pole, 
and put an ant to the larvae. When she had learnt her W'ay 1 
traced four of her routes, as shown in the thin lines 1, 2, 3, 4. I 
then on her next journey (5, thick white line), when she was on the 
tray (0), moved it three inches to B, as shown in the figure, and 
again traced her routes. The contrast is very striking between 
the relatively straight thin ' white ■ lines 1,2, 8, 4 of the four 
Journeys when familiar with the road ; whereas in the broad white 
line No,' 5 the ^gza-g twistings show’ how much difficulty the ant 
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Fig. 3. 



Routes followed in experiment iNo. 3, as mentioned in text. 

B, paper bridge. C, glass tray with, larva:, its first position ; and I) its posi- 
tion wlieii shifted. 1, 2, 3, 4, tMn wdiite lines indicating the comparatively 
slraiglit routes, 5, thick white line, and 6 , dotted line sliowmg tortuous paths 
when glass had been altered in position. The arrows indicate directions 
ta’avelled, 

experienced in finding her way. Again the dotted sinuous white 
line (6) shows the course adopted on a subsequent journey. 

4i ,- — I then again varied the experiment as follows : — 1 
placed the larv® in a small china cup on the top of the pencil, 
which thus formed a column 7^ inches high. The cross line close 
to the arrows (fig. 4) is as before, the base of the paper bridge 
going to the nest. C shows the position of the penny on whicii 
the pencil is supported. The dotted white lines 1, 2, 3, 4 show 
tlie routes of a marked ant on four successive journeys from 
the nest to the base of the pencil. I then moved the pencil, 
B inches to D, and the two following routes are marked 5 and 
fi, Jn, one of them, 5 ' (thiclf] white line), fhe ant found a stray 
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Fig. 4, 


Boiites followed in experiment No. 4, as described in text. 

Cross line at the six arrows represents paper bridge going to nest. O, china 
cnp on top of pencil, B, pencil moved. E, where stray larvfe were found. 1, 2, 
3, 4, dotted lines show the nearly direct journeys. 5, thick white line (crossing 
C in black) of route returning to nest E, being position of larva in the course, 
d, very circuitous thin white line of track from nest to pencil B. 


larva at witli wliicli she returned to the nest, without finding the 
pencil at all. On the following journey, sho wn in fine white ssigziag 
line (6), she found the pencil at last, but, as will be seen, only after 
many laeanderings. 

then repeated the observation on three other ants (see 
figs. 5™7) with the same result ; the second was 7 minutes before 
she found the pencil, and at last seemed to do so accidentally ; the 
third actually wandered about for no less than half an hoar, re- 
turning up the paper bridge several times. 

Other experiments somewhat similar to the preceding, the 
results of which are shown in the figures 6 and 7, seem to prove 
that this species of ant, at any rate, guides itself but little by 
sight. This, which I had not at all- anticipated, seems to follow 
from the -/act that^after , the pencil and tray of larvae had been 
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Fig. 5. 



Diagram of complex path traversed in experiment 5. 


Af first position of pencil. B, second position of pencil. 1, 2, straight lines 
of t wo tracks of the observed ant. 3, winding narrow white line, showing course 
pursued by the same ant before arriving at B, when the position of the pencil 
was unchanged. 

removed but a short distance to the right or left^ the ants on 
their journey to the shifted object travelled very often bachwards 
and forwards and around the spot where the coveted object first 
stood. Then they would retrace their steps towards the nest, 
wander hither and thither from side to side between the nest 
and the point A, and only after very repeated efforts around , the 
original site of the larva? reach, as it were, accidentally the object 
desired at B, 

Another evidence * of this consists in the fact that if when JC. 
m^er were carrying off larvse placed in a cup on a piece of board, 
I turned the board round so that the side which had been turned 
towards the nest was away from it, and mce ^ersd^ the ants always 
returned over the same track on the board, and, in consequence, 
directly away from borne. 

If I moved the board to the other side of my artificial nest, the 
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Fig. 6. 



Diagram representing three trachs of an ant in another experiment. 

A, the first position of pencil and the food, towards which and from the base- 
line of nest 1 and 2 lead hy nearly direct broadish white lines to A. When tlio 
latter was removed to B the ant, in its eflbrt to reach this, pursued the narrow 
white winding line ending 

result was the same. Evideutlj tKej followed the road, not the 
direction. 

I inaj here note that the diagrams figs. 2-7 are careful reduc- 
tions of large ti'acings made during, the experiments. Though 
not absolutely correct in every minute detail of coiitour, they are 
exact -for all practical purposes. As the ants pursued their 
way, pencil-markings in certain instances, and coloured linos 
in others, were made so as to follow consecutively the paths 
pursued. 

. Hearing, 

As regards their sense of hearing, I have in my previous paper 
recorded my unsuccessful experiments in this direction. Approach- 
ing an ant which was standing quietly, I have over and over again 
made the loudest and most shrill noiKses I could-- -using a penny 
pipe, a dog-whistle, a violin, as well as the most piercing and 
startling sounds I could produce with my own voice, but without 
effect. At the same time I by no means would infer from this 
that they are really deaf, though it certainly seems that their range 
of sounds is very different from ours. We know that certain 
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allied insects produce a noise by rubbing one of tlieir abdominal 
rings against another. Landois is of opinion that ants also make 
sounds in the same way, though these sounds are inaudible to us. 
Our range is, however, after all very limited, and the universe is 
probably full of sounds which we cannot perceive. There are, 
moreover, in the antenna of ants certain curious organs which 
may be of an auditory character. 

These consist of three parts, a small spherical cup, opening 
to the outside, a long narrow tube, and a hollow body, shaped 


Fig. 7. 



Another tracing showing a similar Experiment, 1, 2, 3, the directhroad 
lines towards A ; and 4, the complicated track made when reservoir of larvae 
was removed to 33. 

like an elongated cioek- weight. -They are about 10 in number, 
and may serve to increase the resonance of sounds, acting, in fact, 
to use the words of Trof. Tyndall, who wm good enough to look 
at them with me, like microscopic stethoscopes. Several of the 
other segments of the antenna also contain one of these curious 
organs. 

Dependence on Slaves* 

Huber mentions that the Amazon ants {Folpergm rufescem) are 
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SO dependent on their slaves as to perish in two or three days if 
separated from them. That this is the case, has been shown by 
subsequent observers. It is no use giving them food— say honey ; 
they wili not touch it. ' Or rather, they walk carelessly over it, 
smear their legs, and die, if a slave is not put in. to clean and 
dry them* I found, however, that I could keep even a single Foh/- 
ergm alive for more than three months by giving, her a slave for 
about an hour .a day to attend on and feed her. I have one at 
this moment which has been so treated since Ifoveniber, and 
which is still alive and well^. 

Division of Ldbonr, 

I mentioned in my last paper that in the autumn of 1875 I 
noticed an ant belonging to one of my nests of F.fmea out feed- 
ing alone. The next day the same ant was again out by herself, 
and for some weeks no other ant, so far as I observed, came out 
to the food. I did not, however, watch her with sufficient regu- 
larity. This winter, therefore, I have kept two nests under close 
observation, having arranged with my daughters and their gover- 
ness, Miss Wendland (most conscientious observers), that one of 
us should look at them once an hour during the day. , One of the 
nests contained about 200 individuals, the other, a nest of P. ni~ 
fescem with the usual slaves, about 400. The mistresses them- 
selves never come out for food, leaving all this to the slaves. 

We began watching on the first of IToveniber, hut did not keep 
an hourly register till the 20th, after which date the results ax*e 
given in the following tables. Table 1 relates to the nest of 
Ffmcm^ and the ants are denoted by numbers. The hours at which 
we omitted to record an observation are left blank ; when no ant 
was at the honey, the square is marked with an 0, An ant, marked 
in my register as “No, 3, was at this time acting as feeder to the 
community. 

The only cases in which other ants came to the honey were at 
2 B.M. on the 22nd Nov., when another ant came out, wdioui we 
registered as No. 4, another on the 2Sth, registered as No. 5. Other 
ants came out occasionally, but not one came to the honey (except 
the above mentioned) from the 28th Nov, till the 3rd Jan., when 
another (whom we registered as No. 6) began feeding. After 
this a friend visited the honey once on the 4th, once on the 11th, 
and again ,on the 15th, when she was registered as No. 7. 

^ AprillS, She is still well, 
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Table No. 2 is constructed in tlie same but refers to tlie 
nest of ^olyergiis and F.fiisea. The feeders in this ease were^ at 
the beginning of the experiment, those known to us as Nos. 5,6, 
and 7. On the 22iid Nov. a friend, reg’istered as No. 8, came to the 
honey, and again on the 11th Dec. ; but with these two exceptions 
the whole of the supplies were carried in by Nos, 5 and 6, with a 
little help from No. 7. 

Thinking now it might be alleged that possibly these were 
merely unusually active or greedy individuals, I imprisoned 
No. 6 when she came out to feed on' the 5tli. As will be seen 
from the table, no other ant had been out to the honey for some 
days ; and it could therefore hardly be accidental that on that very 
evening another ant (then registered as No. 9) came out for food. 
This ant, as will be seen from the table, then took the place of 
No. 6, and (No. 5 being imprisoned on the lltli Jan.) took in all the 
supplies, again with a little help from No. 7. So matters continued 
till the l7th, when I imprisoned No. 9, and then again, i, 0 , on the 
19th, another ant (No. 10) came out for the food, aided on and after 
the 22nd hy another, No. 11. This seems fo me very curious. Eroiii 
the 1st Nov.to the 5th Jan., with two or three casual exceptions, the 
whole of the' supplies were carried in hy three ants, one of whom, 
however, did comparatively little. The other two are imprisoned, 
and then, but not till then, afresh ant appears on the scene. She 
carries in the food for a week, and then, she being imprisoned, 
two others undertake the task. On the other hand, in Nest 1, 
where the first foragers were not • imprisoned, they continued 
during the whole time to carry in the necessary supplies. 

The facts therefore certainly seem to indicate that certain ants 
are told off as foragers, and that during winter, when little food is 
required, two or three are sufficient to provide it. 



Tables illiisti'atinff JBoapenmetits on Division of Tabotir. 
Table I. — Slaves ^Formica fiisea, Hest Ho. 1. 
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'Partlienogenesis in Ants. 

Altlioiigli tlie -^Yorkers rarely lay eggs, still tliey do so occasion™ 
ally, among ants as well as among bees and wasps. In the two latter 
groups these Aurgin eggs always produce drones ; and the same will 
probably be found to be the case with ants also. I haA'-e a nest of 
Formica einerea which I brought from Castellaniare in December 
1875, and Avhich has no queen : neAmrtheless eggs were laid in it 
last spring, and these eggs produced Avinged individuals only, all, 
I belieA'e, males ; but unfortunately they emerged one day when 
I Avas away from home, and I lost the opportunity of examining 
them carefully, ISTone of the eggs, hoAvever, produced workers* 

Famsites of \ and on. Ants. 

The curious blind ’Woodlouse (Plafyarthms Soffmanseggii) is 
'very common in ants’ nests in my neighbourhood. I have, hoAV™ 
ever, never seen the ants take the slightest notice of them. More™ 
over, AA^hen my ants migrate from one nest to another, if the nests 
are at a little distance apart, the Flatgartliri remain behind. I 
am disposed to think that they ai^e mere scavengers. 

On the 14th of October I observed that one of my ants had a 
mite attached to the underside of its head. The mite was almost 
as large as the head, and must have been very inconvenient. The 
ant could not remoAT-e it herself. She never came out of the nest, 
so that I could not do it for her ; and none of her OAvn companions 
from that day to this (1 Deb.) have thought of performing this 
kind O’ffice. I have also observed specimens of a minute red Mite, 
which I, believe to be new^ in nests of Zasms flams. 

Certain species of Diptera, belonging to the family Phorid®, 
are also parasitic on ants. I have forw^arded them to Mr. Yerral, 
who finds that some of them are a new species of the genus FJiora 
and that among them is also the type of a new genus, which he 
proposes, to call FlatgpJwra, doing me the honour of naming the 
species after me. I subjoin his descriptions as a separate paper 
or appendix, to my own. 

In conclusion I Avish to acknowledge the valuable assistance 
which I have received from my Avife ,and daughters and their 
governess, Miss Wendland* Without their aid I could not have 
carried out the continuous observations above recorded. 

HaAung had some enlarged drawings made, for my own , conve- 
nience, of several specimens of the ants which I had 'been 

niNN. JOHKN. — 250OLOOT, TOL.-XHI. 22 
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wateHngj it was s-uggested to me that figures of these saine, 
tliougli not new to entomologists, might nevertheless he desira- 
Me to those interested in the subject. In the Plate each figure 
is considerably enlarged, but the actual dimension is expressed 
by scale alongside. 


EXPLANATION OF PLATE XVII. 


Fig. 1. Poi^er^iis Ti(fe$cens. 
2. Formica sangainea. 
S. fusca. 


Fig. 4. Aita barbam (worker major)* 
5. Bo. (worker mill or) 
G. Strong g log naikus testae cm. 


Bescription of a new G-enus and Species of Ehorid^ parasitic oil. 

Ants. By G. II, Yeebal, Esq., Memb. Entom. Soc. Coinmii- 

iiieated by Sir John Lubbook, Bart., E.L.S., &c. 

[Bead February 1, 1877.] 

pHEOtTG-H my friend Mr. Erederick Smith, of the British Museum, 
Sir John Lubbock has kindly forwarded for my examination and 
determination certain specimens of Dipterous insects said to 
have been found parasitic on species of ants, which latter lie 
has been studying with care as to their habits. Having given 
considerable attention to the family PhoridoB, I was agreeably 
surprised to find the parasitic specimens to be forms new to 
science. One of these is a new species of the genus Fhora ; the 
other I regard as possessing characters mi f/enGru\ and lieiice 
define it under the generic title Flatyphora^ at tlie saiiie time 
bestowing on the species the name of the discoverer, who worthily 
pursues entomological researches, spite of many pressing public 
engagements." 

The subjoined descriptions embrace the diagnostic peculiarities 
of the insects in question. 

Phoba fobmicabuM;, n. sp. Nigro-ciuerea, fronte setosa^ canicidata ; 
autemais mediocrihus, einereis ; palpis magnis, flavis ; halteribus fia* 
vidisj pedibus totis pallide fiavis, inernjibus, tibiis intemediis unicaL 
caratis, posticis modice dilatatis; alls suhhyalinis, uervo sectindo 
simplicfi nervulis vix undulatis. Long, vix | iin. 

Frans broads grey, bristly, two large bristles being dose to the eye-mar- 
gin; down, the centre is a deep impressed channel, which at its lower 
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eacl joins a cliamiel above tlie antennse, and at its upper end a cbannel 
round tbe raised vertical triangle; tlie space between these two 
latter cbaiinels (comprising the true frons) is about once and a half 
broader than deep; on the vertical triangle are two bristles; the third 
Joint of the antennae is moderately large, ovate, grey; the arista shorty 
somew'hat yellowish, almost naked; the palpi conspicuous, all pale 
yelio'w, with a few short black bristles at the tip ; on the cheeks are 
some short black bristles. 

The thorax is grey or brownish grey, broad, not much arched, the disk 
being nearly fiat, and on the hinder part absolutely concave ; on the 
disk there are no long bristles, but a dense clothing of rather short, 
black bristles ; along the side of the thorax between the humeri, the 
base of the wing, and the scutellum are some long black bristles, and 
two on the thorax just before the scutellum ; on each side of the scu- 
tellum are two long bristles : halteres dirty pale yellow ; abdomen bare, 
dull black, wdth slightly yellowish incisures; ovipositor polished black, 
long, slightly incurved and grooved. 

Legs pale yellow', including the coxic, clothed with minute black bristles ; 
all the coxae with tw'o or thi*ee black bristles at the tips, the legs 
otherwise bare excepting the spurs; femora fiattened and widened, 
especially the hind pair, the hind tibim also slightly flattened am! 
widened on the apical half ; middle tibim wdth a long spur inside at 
the tip, and hind tibim with a small one inside and a very minute one 
outside ; tarsi longer than the tibise. Joints gradually diminishing in 
length. 

Wings very slightly smoky, broad ; second thick vein not extending half 
the length of the wing^ thickened, but not forked at its tip ; first 
veiulet with a steady curve; second very slightly curved at base, 
otherwise straight; third very slightly undulated; fourth hardly 
visible at base, evident towards tip, very slightly undulated ; costa 
bristly up to end of second thick vein. 

This species is readily distinguished by its simple second thick 
vein, channelled frons, small size, and by the absence of bristles 
on the tibiae. 

It is parasitic on Lasms niger, 

pEATxraoBA, n. gen. 

Lata, plana, tota absqne setis. Frons latissima. , Thorax transversns. 
Abdomen parvus. Alarum vena cubitalis simplex, snbeostali pa- 
rallela ; venni© undulate ; costa ad basin subciliata. 

Distinguished from all the existing genera of Phoridm by its 
fiat and broad shape, which resembles that of the small species of 
Bfhmromfa. The absence of strong bristles on the frons, thorax, 
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and legs also distinguishes it from all the genera except Gpnno- 
phom, wliiclij however, is of the usual arched P//em-sliape and 
has the cubital vein forked, costa bare, &c. 

Platyphora. Lubbockii. Nigra, iiitida ; - ahdomhic triangiilari, seg™ 
niento tertio parvo ; femoribus posticia bad flavidis ; alls apice latis, 
■flavido-liyaliiiis, costa ad basin subciliata, vena cubitali ad medium 
cost® extensa subeostali parallela, venulis iindulatis. Long, f lin. 

Broad, flat, sliiiiing ; frons very broad, the eyes scarcely occupying each 
one sixth the width of the head ; it is moderately shining, gently arched, 
and pretty densely clothed with minute bristles ; the three ocelli 
visible slightly liiteous ; antenum with tlie third joint rather large, 
somewhat rounded | thorax broad, flat, rather broader than the head, 
angles tolerably rounded, disk shining (in appearance suggesting a 
small Splmrocerd) , beset with very minute bristles, which become 
rather scarcer tow^ards the hinder part ; scutelluna rather dull, mar- 
gined, nearly four times as broad as long : abdomen black, narrower 
and shorter than the thorax_ (again suggestive of Spluerooera) .i each 
segment after the second successively narrower, the last one being 
almost triangular j the third segment is very short, contracted under 
the second; the hind margins form a curve convex towards the thorax, 
the -first segment being slightly emarginate in the middle ; the sixth 
(last) is much the longest. Legs stoutish, blackish, basal two thirds 
of hind femora yellowish; middle tibim with two small spines at the 
tip. Wings considerably overlapping the abdomen, yellowish hya- 
line, darker about the basal half of the costa, blunt at the tin, cubital 
vein extending about half the length of the wing, and the tU slightly 
ciliate up to its end, subcostal vein rimning parallel toTt and ending 
just before it ; both veins a little thickened at their ends ; first veinlet 
curved S-like, considerably at its base. ■ ..sliLditIv ^ ^^.tJts en iLvnnialiin.Q- 
distinctly before the tip of the wing; secondvoMet also S-iike, di- 
verging at its end from the first, and ending distinctly below the tip 
of the wing ; third veinlet slightly undulated, ending very wide from 
the second ; fourth faint, not reaching the end of the wing. 

This description having been made from a specimen gummed 
down on card, though in very good condition, I am unable to 
decide on the sex, or to examine the face, palpi, base of antenna), 
or coxa). 
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The iters ART Address oe the Presibekt, 
Professor Ablmak, M.D., LL.D., P.E.S. 

[Read May 24, 1876.] 

Mecent Mesearches among some of the more simfle 

Barcode Organisms, 

Whef addressing you last year in fuldlment of the duty which 
annually devolves on your President, I believed that the object 
intended to be gained by this custom would be best carried out 
by making the Address as nearly as possible an exponent of 
recent progress in some special field of biological research, 

I tlien selected for our subject the group of the true or ciliate 
Infusoria, and endeavoured to lay before you the principal steps by 
which our knowledge of these minute organisms had been recently 
advanced, 

0-iiided on the present occasion by the same principle, I shall 
endeavour to treat in a similar way certain other groups in whose 
investigation much activity has shown itself within the last few 
years ^simple sarcodic organisms, among which are, indeed, tlie 
simplest which it is possible to conceive — beings whose very sim- 
plicity give them a significance which can scarcely be overesti- 
mated in our investigations of the phenomena of life. 

The limits, however, which must of necessity be imposed on the 
length of such an address render it impossible to treat the subject 
in all the details which an exhaustive exposition would involve. 
Much therefore, especially such as belongs to the description of 
special forms, must be omitted from our review ; and I shall eon- 
fine myself mainly to the results of observations which have made 
us acquainted with such forms and phenomena as have a more or 
less direct significance in their relation to morphological types and 
their bearing on physiological laws. 

Most of the organisms which I propose to bring under review 
have probably , their nearest relations with the animal rather than 
with the plant ; but it must not be forgotten that the distinction 
is'in many cases arbitrary, and that we have often no reliable cha- 
racter which will enable us to assert that the scarcely differen- 
tiated particle of protoplasm before us belongs to the animal 
kingdom rather than to the vegetable, or to the vegetable ratber 
than to the animal. 

This difficulty' has been 'fully recognised by Haeckel, who lias 

DIKH. JODRF. — ZOOLOer, TOD. XIII. , 
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included tlie whole of the organisms we are here about to consider 
iii his group of Protista, which he regards as composed of 
beings which are neither animals nor plants, and which thus form 
a third organic kingdom equivalent to the animal kingdom on one 
side, and to the vegetable on the other. 

The advances which have, of late years been made in onr know- 
ledge of the lowest forms of living beings are largely due to the 
important reform introduced by Mas Schultze into the theory of 
the cell, when, by his researches on the Monothalamian Ehizopod 
Cor}ms])ira the old conception of the cell as a membranouTBlKV^ 
with contents gave place to the doctrine that in its original con- 
dition the ceil represents only a naked lump of protoplasm with 
an imbedded micleiis ; and this doctrine gained further signifi- 
canee wken he insisted on the fact, of fundamental importance in 
Biology, that the soft substance of the Ehizopoda, to which 
jardiii had given the name of sarcode, was identical with the cell 
protoplasm of all higher animals and plants. 

It was farther shown by Haeckel f that there exists a great 
number of the lowest organisms whose structure is even simpler 
than had been imagined by Max Schultze ; for in their naked 
protoplasmic bodies there is never to be found at any period of 
their lives a trace of a nucleus. He regards the nucleus as an 
essential constituent of the genuine cell,” which he views as the 
more highly developed elementary organism, and which ought 
to he carefully distinguished from the lower homogeneous, non™ 
nucleated protoplasm mass, for which he proposes the name of 
Cytoded^ 

Both these forms of elementary organisms (the cell and the 
cytode) he embraces under the name of Plastid,’^ as being the 

builders-up of all complex organisms. ,, , 

He regards this distinction of the two kinds of phmtids as of^' ' 
the greatest importance in its bearing ■on the phylogenetic or 
genealogical history of organisms, since it is only such absolutely 
simple organisms as cytodes that can originate by spontaneous 
generation {Urzeugmi^), while it is only later on in the course of 
the devebpment that cells become evolved from the cytodes by 
differentiation of an inner nucleus and an outer protoplasm. 

In the greatest number of organisms the individuals take their 
^ « XJeber Cmuspim;^. Arebiv fiir Natarg. 1S60. 

JenaischB 
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origin from nucleated cells, wliether eggs or spores ; and in tliese, 
as insisted oi\ by Haeckel, genuine cytodes cannot occur. Here 
ail tke later plastids wbieli compose tliem must l|a?e arisen from 
the genuine cell and, like tliis, mnst kave been originally nucleated* 
If non-niieleated plastids, suck as tke red blood-corpuscles of 
Mammalia, should skew tbemselvms, these must have been -produced 
by retrogradation — a loss of tke nucleus in wkat was originally 
a genuine nucleated cell. In order to distingnisk them from 
tke true non-nucleated cytode, ke gives them the designation of 
“ Dyscjtodes/’ 

Among tke forms which I am now about to bring before you, 
many examples of both true cells and cytodes will have to be 
adduced, 

Hertwig and Lesser'^ liave described a number of low 
like organisms and of other rkizopodous forms of fresh water. 
They have worked out with much care their structure and affi- 
nities, and have attempted a general exposition of their organiza- 
tion and systematic position. 

They all consist of masses of protoplasm in which a nucleus 
with nucleolus are almost always developed, and w’hich, besides 
these, include a greater or smaller number of vacuoles, wffiicii may 
be either contractile or non-contractile. In the more purely 
amoeboid, forms their bodies have no definite shape, and are, for 
the most part, absolutely naked ; but they are occasionally enve- 
loped for a greater or less extent in a thin pellicle, which is ex- 
creted from the surface of the protoplasm, and follows all its 
changes of form, wffiile, in rare eases, they are covered by foreign 
particles agglutinated together. In others, however {ManothaJa^ 
mia^ Hert, & Less., and JSeliosof{\ there exist more definite protec- 
tive structures either in the form of external hard shells or of firm 
membranous cases, or of variously arranged spines and spicules. 

In morphological value none of them pass beyond the stage of 
a simple cell, or,, at most, of two or more cells fused together into 
a single protoplasm-mass without any tendency to the formation 
of tissues or the differentiation of organs. In the protoplasm, 
however, may frequently be distinguished tw'O layers or zones— an 
external layer' (ectosarc), clearer and more homogeneous, and an 
internal layer (endosarc), less transparent and more loaded with 
grannies. These two layers, for the, most part, pass gradually 
into one another. ' ■ - ' 

“ Ueber Bhizopocleii und densolben naljcsteliende Orgatiismen/* Arch. i\ 
mikr. Anat, vol. x. Supph 1874. , ■ ■ ■ ,. 
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Hertwig and Lesser ha'N'e paid especial attention to the struc- 
ture of tlie riLicleiis, and liave shown that in it anc\ its contained 
iiiieleolns there is a remarkable constancy of character. T!ie 
nucleus presents the appearance of a clear vesicle whose contents 
are either sparingly or not at all coagulable by acetic acid : wdiiie 
the nucleolus ■which it encloses is either a simple oval pale bluish 
body, OF appears to have been broken up into several such bodies ; 
it becomes granular in weak acetic acid, and in sti'onger acid 
swells up without becoming dissolved. In some cases the nucleus 
is seen to be bounded by a delicate structurelesvs 'membrane-like 
layer (nucleus membrane), though in others no definite boundary 
layer can be demonstrated. 

The same authors have distinguished in these organisms two 
kinds of locomotion. In o3ie the contractility of the protoplasm 
afiects equally the whole mass ; the body changes but slightly its 
contour, and glides over the supporting object by a constant rota- 
tion of its whole surface, as is seen in Myalodiscm^ 'Hert. Les. 
In the other, which is by far the more frequent condition, locomo- 
tion is effected by the contractility of limited portions of the sur- 
face, either causing the protimsion and retraction of blunt or 
pointed pseudopodia by means of which the organism is pushed 
or drawn forwards, or giving rise to a streaming forth of the pro- 
toplasm by which the whole body seems, as it were, to flow forward 
ill a definite direction. 

There is no definite orifice for the ingestion of nutriment, which 
gains access to the interior of the body solely by transmission 
through the surface of any part of the protoplasm which may be 
exposed to the surrounding medium. Solid imtrltious matter 
.thus becomes pressed into the deeper parts of the body, where 
during assi'milatioii it may generally bo seen accumulated In 
pellets surrounded by a clear liquid and included in a simple 
vacuole, from wdiieh the effete residue becomes afterwards ex- 
pelled, and is finally ejected through any part of the exposed 
surface of the protoplasm. The attempt to confine the process 
of assimilation to the eiidoaarc and of contractility to 'the ectosarc 
is not supported by careful observation. Indeed the absence of 
speciaiiziatiou in this most generalized phase of nutrition is further 
apparent from the fact that the whole process may take place even 
in a pseudopodium. , , • ' 

111 almost every ease, as already said, vacuoles occur distributed 
through the protoplasm. These are filled with a clear liquid, and 
are either variable in number and indefinite in position, or they 
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occupy a definite position and are then also definite in nuiiiljer. 
They mostly appear and disappear at intervals ; and in those 
vacuoles wlrieh have a definite number and fixed position the ap- 
pearance and disappearance follow one another at equal intervalSj 
having thus a regularly rhythmical sequence. It is not easy, how- 
ever, by any hard and fast line to separate these two classes of 
A'aciioles from one another; even those with indefinite position 
and number sometimes show a rhythmical contraction, while they 
all pass by intermediate conditions into those irregular liquid- 
holding spaces so obvious in the protoplasm of plant-cells. It is 
these conditions which have induced Hertwig and Lesser, in 
opposition to the views of other zoologistSj to assign little or no 
systematic value to the contractility of the vacuoles. 

As may be expected in organisms of such extremely simple 
structure and with the functions of nutrition and irritability 
showing such little tendency to specialization, there is a corre- 
sponding simplicity in the function of reproduction. This, indeed, 
is probably limited to a simple division of the body referable to 
the established laws of cell-multiplication ; for the assumption 
that the nucleus exercises a sexual function, though insisted on 
by some observers, does not rest on a sufficient number of conti- 
nuous and connected obseiwations. 

In many cases, however, an encysting process becomes intro- 
duced into this simple form of reproduction. , The organism with- 
d raw's its pseudopodia, secretes aro.und it a membranous cyst, and 
passes into a resting state. Within the cyst the protoplasm di- 
vides into two or more portions, and these finally break through 
the walls of the cyst and become free. 

Hertwig and Lesser regard this intercalation of an encysting 
process into the development-cycle of the organism as conditioned 
by the laws of adaptation with inheritance. Many observed phe- 
nomena tend to show that the encysting at first arose from an 
adaptation to external conditions, and only at a subsequent period 
became subservient to reproduction. They suggest that it ma}' 
have served originally either in maintaining the vitality of the 
organism during the drying up of the pools of water inhabited 
it, or ill affording a protection from its enemies when, after abun- 
dant ingestion of mitriment, it passes for the purposes of diges- 
tion into a quiescent state. 

Til e organisms distinguished by the characters here enumerated, 
together with certain marine forms — ^the so-called Foraminifera — 
to which the present revieiv is not intended to" extend, correspond 
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very nearly totlie Mlihopoda with the limits asaigiied to this group 
by Max Scliultze. Hertwig and Lesser, however, substitute for 
the designation Shizopoda in the Schiiltzia-n sense that of Bar- 
eodiiia^ and confine the former to one of the sections into which 
they have divided their group of the Monotluilmnia. 

iFrom these general remarks we may now pass to the more im- 
portant special forms to which the attention of zoologists has been, 
recently directed. 

. Fig, 1. 



Bacfyhqik(Bmmimfrcum. pseuclopodium in the act of wiihch'awal; b, food- 
pellets; cc^ noii-contraotile vacuoles. (After Ilertwig and Lesser.) 

Under the name of Dm fylos^lmritim viireitm (fig, 1), Hertwig and 
Lesser describe a freshwater rhizopod wdiich but slightly difiers 
.from Ammla. It has a roundish body composed of homogeneous 
hyaline protoplasm with a multitude of yellow or green strongly 
refringent granules, which fill the whole of the interior of the body 
as far as a narrow hyaline margin. , The pseudo podia are blunt 
finger-shaped processes which radiate in all directions from the sur- 
face, and consist of a perfectly homogeneous hyaline protoplasm. 

The mode in which the pseudopodia are withdrawn is peculiar. 
When one of these' is about to disappear, it seems suddenly to 
change its form ; its smooth surface becomes nodular and irregu- 
Ikrlj sinuous, it conveys the impression of having suddenly lost 
its’ durgescence, and then it rapidly flows back into the body. 

Hiimerous non -contractile vacuoles exist; but the multitude 
of colc'^ured corpuscles so interfered with the transparency of the 
protopla’sm, that it was impossible to decide with certainty as to 
the preset ee of a nucleus. 

In a Yari^ety in which the yellow' corpuscles 'are replaced by 
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green, tlie wliole, or part, of the surface is seen to be in most 
cases covered with fine villi-like processes, a condition verj similar 
to one which has been frequently described as occurring in 
Amoeba^ 

Towards the centre of the protoplasm were numerous pellets 
composed of foreign matter, evidently the remains of nutriment 
derived from plants and ingested as in other amoeboid or- 
ganisms. 

Hifalodueus riMcwndus (fig. 2) is another form described by 
Hertwig and Lesser. It differs from all known sarcode animals in 
its peculiar mode of locomotion ; for while, in all other Bhizopoda, 
locomotion is effected by variously formed pseudopodia, by which 
the organism is pushed or pulled forwards, or by means of an appa- 
rent pouring forth of a stream of protoplasm, by which it, as it 
were, flows over the subjacent objects, in Ili^mlodiscm all parts 
of the surface contribute equally to the locomotion, and it is only 
the direction in which all, the individual parts of the surface move 
that determines the line in which the organism glides forwards. 


Fig, 2. 



Htjahdmus ruhioirndtis. The animal in the act of creeping, viewed laterally. 

(After Hertwig and Lesser.) 

The form of Si/alodiseus rubictmdm is that of a disk flattened 
'on one side, convex on the opposite. Its body consists of a homo- 
geneous, colourless, and hyaline external layer (ectosarc), and a 
granular central mass (endosarc), which is loaded with brownish 
red corpuscles. In the middle of the endosarc is a nucleus, and 
towards its periphery numerous vacuoles y hut whether these are 
or are not contractile could not be determined. 

Though the Syalodkcim moves with considerable velocity over 
the stage^of the microscope, scarcely any change of shape can be ob- 
served in it — a feature in which it strongly contrasts with the pro- 
tean changes of an Ammba. During the progression of Hi/aloduem 
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every point of the, surface may, under the microscope, be seen to 
be in a constant rotation ; so that on the dorsal side of the animal 
(that turned away from the supporting surface) each point travels 
from behind forwards, while on the ventral side it travels from 
before backwards, thus causing, by friction against the surface of 
support, a rolling forwards of the entire anima-L This rotation of 
the superficial particles of the sarcode body is rendered apparent 
by watchiug the nioveiiients of minute foreign bodies which happen 
to be adherent at the surface. 

It is not, however, in the external layer alone, but in the whole 
body, that motion of rotation exists. The coloured corpuscles 
and granules of the endosarc maybe seen to be constantly moving 
in a forward direction on the dorsal side, and in the opposite direc- 
tion on the ventral side, so that every one of them describes a com- 
plete circle. Even the nucleus participates in the general rota- 
tion of the particles, though from its nearly central position the 
circle in which it rotates is a small one. 

This interesting form of protoplasm motion can be explained, 
as Hertwig and Lesser remark, only by attributing to every point 
of the body, as well as of the endosarc as of the eetosarc, a nearly 
uniform contractility, such as Max Schultze assumes in order to 
explain protoplasm-currents in general. 

Hertwig and Lesser have not witnessed the actual ingestion of 
nutriment, though abundant nutriment-masseswere seen imbedded 
in the endosarc, where they lay without being surrounded by any 
distinct vacuole. 

A. remarkable amoeboid organism, which forms in some respects a 
transition form between the Amcehm and the lPUff0Uata^ has, under 
the name of Mmtigmnmha asjgera (fig. 3), been described by IVanz 
Eilhard Bchulze*, who discovered it in a pond of the Botanic Q-arden 
at &ratz. Like other amoeboids it is very changeable in shape ; 
but its usual form is that of an appressed oval, from whose sides 
simple, blunt, finger-shaped pseudopodia are given off. One 
end is more pointed than the opposite, and from the pointed 
end, which during locomotion is always turned forward, there 
projects a long, very fine, non-retraetile, cylindrical filament of 
sarcode, in all respects resembling a flagellum of the true 
Magellaia. The regularly disposed lateral pseudopodia, and tlu^ 
position of the flageiliim at the end of the long axis, give 
to the creature a superficial resemblance to a bilateral animal, 

* F. E. Behidze, Bhizopodenstiuliea,” Arch. f. niilir. Anat, toI, xi. p. 683. 



AMONG StMPLE SARCODE ORGANISMS. 


269 


creeping by means of the appendages situated along the sides of 
its body, 

Fig. a 



Mastigammba aspera, m seen when creeping over the fi^ld of the microscope. 

(After F. E. Schulze.) 

In the body may be distinguished a strongly refringent^ hyaline, 
colourless ectosarc, from which the pseudopodia directly proceed, 
and a softer endosare loaded with clear reddish yellow spherules 
and colourless granules, and usually containing also the masses of 
ingested nutriment. The greater part of the external surface is 
beset with very minute, refringent, rod-like structures, compared 
by the author to certain bacteria {^Bacteria termo)^. These usually 
lie tangentially to the surface, to which they giye a peculiar rough- 
ness, which has suggested the specific name. During the act of 
creeping the posterior pseudopodia are usually reduced to the 
condition of short thick processes, from which may be seen 
radiating extremely fine sareode projections, quite like the fine 
processes observed on the hinder end of certain Ammbm (Ammha 
prmceps\ where they give a kind of flocculent appearance to the 
surface. The endosare at the boundary between it and the ecto- 
sarc contains one or two vacuoles, which always lie at the hinder 
end and alternately appear and disappear,, with out, However, show- 
ing any distinctly rhythmical pulsation. 
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At tlie anterior end of the animal, just below tlie root of 
the flagellum, and at the boundary between eiidosarc and ec- 
tosarc, there is imbedded in the endosarc a roundish, smooth, 
rather strongly refringent body, whose significance has not 
been determined. It projects beyond the boundary of the 
endosarc, and appears to be surrounded by a clear area, which 
separates it by a considerable space from the ectosarc, and by a 
much narrower space from the endosarc in which it is imbedded. 
This area is extended forward in a point reaching the surface 
of the body close to the root of the flagellum ; but whether 
it communicates here with the exterior could not he determined. 
The body thus enclosed within the clear area shows in its interior 
a great number of sharply defined, spherical, clear corpuscles ; and 
it can slowly but distinctly change its shape, appearing at one 
time oval, then quite spherical, then more irregular with rounded 
angles— characters which the author considers incompatible with 
the supposition of its being either a nucleus or a nucleolus, in 
the latter case with the surrounding clear area representing the 
body of the nucleus. 

The liability, however, of the nucleus or nucleolus to changes of 
form ought not to surprise us. Hanstein has shown the occur- 
rence of amoeboid changes of form in the nucleus of a great num- 
ber of plant-cells^* * * § ; Alexander Brandt has demonstrated similar 
changes in the nucleolus of the egg in Blattaf", and Elmer has 
shown that the germinal spot (nucleolus) in the egg of the /S'/Zw- 
rm ^lams and that of the Carp exhibits amceboid changes like 
thosse of the colourless blood-corpuscles 

Under the name of FluJco^iis ruher (fig. 4), F. E. Schulze § de- 
scribes an amoeboid xhizopod, which is rendered very remarkabie by 
the peculiar condition of its pseudopodia. These are in the form 
of thin membranes, whicli may extend themselves over the surface 
of other bodies or project free into the surrounding water. They 
form cither a single very, thin plate w^Meli spreads over the sup- 
porting body, or they consist of several lamell® whicli unite with 

* Botanisclie Zeitung, 1872. 

t “ tJebet active FormverMerungen des Kernkorpercbens/’ Arcli. fiir inikr. 
Anat, Yol, X. p« 505, 

I “ Ueber amoboide Bewegungea des Ivernkorpercbens,” Arch, filr iiaikr. Anat. 
yoL xi. 1875. ; 

§ Arch, t mikr. Anat. voL .xi, 1S75, 
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one aiiotlier at difterent angles so as to enclose fiiniiei-sliaped 
cavities with their montlis turned outwards. 


Fig. 4. 



Pia/copics nther, with its membranous pseiidopodiaendosingeap-shaped cavi- 
ties ; miiltitades of vermilion-coloured corpuscles scattered through its proto- 
plasm. (xifter F. E. Schulze.) 

The body is differentiated into a hyaline, refringent, cortical 
layer, from which the pseudopodia are formed, and an internal 
parenchyma in which granules, usually of a cinnabar or brick-red 
colour, though occasionally green, are imbedded, ^ 

The parenchyma contains also one or more nuclei, whose porsi- 
tion changes, as in the true Ammba^ with the movements of the 
animal. The nucleus encloses a relativel}^ large nucleolus. 

Finally round vacuoles in variable number and of different 
sizes are scattered through the parenchyma, and may sometimes 
be seen to have passed into the pseudopodia. Their pulsation is 
not always manifest. 

Schulze has not succeeded in demonstrating any decided fact 
regarding the reproduction of this curious rhizopod. 

G'reeff gives the name o^Felomyooa jpalutstris (bg. 5) to an amoe- 
boid organism which he discovered spreading over the bottom of 
stagnant pools, first in the neighbourliood of Bonn and afterwards 
at 'Marburg*. It isusiialiy in the condition of little, slimy, blackish 
sarcode masses, 'which may attain a diameter of even two ' milii- 
metres. It is capable of great change of shape daring its active 
amceboid movements, which are effected by the extension of its 
periphery into thick lohes or hemispherical projections, or by con- 
tinued undulations of its surface. 

^ Arch. f. mikr. Anat. yol. x. 1874. The name of PeMnua, wliicb he had first 
assigned to it, had been already given to an aquatic beetle, and was therefore 
changed by Greeff into Pehmifxa, 
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The substance of its body is ditto re iitiated into an outer cortical 
layer of hornogeiieons hyaline sareode and an inner pai-encbjina 
loaded with spherical vacuoles, which give it a vesicular or frotliy 
appearance. Its dark colour is due to foreign matter taken in as 
nutriment ; and specimens from Eostock, since described by Fr. 
Eil. Schulze*, were colourless. 

Besides the vacuoles there occur in the parenchyma a great 
number of nuclens-like bodies, as well as of peculiar globular, 
hyaline, and hrilliaut bodies, to which Greeff gives the name of 
“ Glanzkdrper,” and of minute rod-like structures. 

The niicleus4ike bodies are very numerous, some hundreds 
being visible in a single specimen of ordinary size. They enclose 
hyaline contents with minute dark granules, wbich lie against 
their walls. In some of them, instead of the minute' granules, 
several larger bodies like nucleoli make their appearance. These 
increase in size, become excavated by a cavity, and tinaiij occupy 
the 'whole interior of the apparent nucleus, which now hursts and 
sets them free into the surrounding parenchyma® Greeff believes 
that after becoming free they are transformed into the hyaline 
homogeneous bodies {Qlanzkorper) . 

~ These last exist in great numbers, and give to Felompxa a very 
characteristic appearance. They are for the most part- of a glo- 
bular form, and consist of, a firm glistening capsule with mostly 
hyaline and homogeneous contents. ■ They multiply by division 
ill the interior of the Felom>ijxa, Sometimes the mmiiteiFs were 
seen to have become retracted from the wall of the capsule and 
to assume an amoeboid outline ; but Greeft* wuas unable to follow- 
them through furtlier changes. 

He, however, records an observation which, if it be not referable 
to a case of parasitism, would seem to throw light on the repro- 
duction of Felomym, "While watching under tlie microscope an 
old and apparently dead specimen of Pehmpm, he saw suddenly 
break forth from its surface a multitude of minute amooblfonn 
bodies, each with a nucleus and contractile vacuole. After ex- 
hibiting for some time active amoehoid movements, they became 
more sluggish, withdrew their pseudopodia, assumed the form of 
spherical or pyriform Bodies, and passed into a resting state. 
From these a long vibratile filament was subsequently developed, 
and the Amoehc^^ became thus changed into active swimming Fla- 
gellates. Their further destiny Greeff did not succeed in disco- 
* “ Fhizopoclensiudieii,” Arch f. initr. AiiaL voh xi. 
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veriiig ; but lie believes that the amoeboid brood is directly derived 
from the hyaline bodies, which he regards as the germs or spores 
of the Felomyxa, 

The only form of reproduction observed by F. E. Schulze in 
Felomyxa was a division of the whole body^. 

The rods are scattered in great numbers in the parenchyma. 
They are composed of an organic substance; but G-reeff was 
not able to determine any thing as to their origin or signi- 
ficance. 


Fig. 5. 



'Felomym palustris, 1, the entire rhizopod as it appears when in active amoe- 
boid motion. B, a portion more highly magnified : a the hyaline ectosarc 
thrown into prominent undulations ; h, one of the vacuoles of the endosarc ; 
d, protruded mass of the hyaline ectosarc ; e e, nuclei ; //, globular hyaline 
homogeneous bodies ( GlmuJsdrper), Numerous rod-iike bodies (p) are seen scat- 
tered through the endosarc. (After Greeff.) 

We owe to Gi^eeff some very interesting observations showing 
that the Ammbm^ a group of oi’ganisms which had been hitherto siip- 
^ F. 13. Schulze, loc. cit. 
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posed to be exclusively aquatic, liave terrestrial representatives 
Tiie Ammla terricola of Greeff occurs iu eartli and dry sand. It 
lias an irregularly spherical form, with blunt nodular projections 
and a dull glassy appearance. It looks like an irregularly shaped 
fragment of silica, and 'might be easily passed by as a grain of sand, 

A more careful examination shows within it yellow granules, 
which are in lively motion, streaming here and there through the 
soft protoplasm »• 

Its body is composed of two substances, an outer hyaline layer 
of firmer, consistence, and an inner granular, softer, and more fluid 
parenchyma. Nowhere among the aquatic Amoehm is the differ- 
ence between these two constituents so strongly defined as here. 
The hyaline outer layer is the chief source of the contractility. 

The motions of the animal are peculiar and different from those 
of the aquatic Amwlxs. It does not, like those, appear to flow over 
the surface on w^hich it lies, but raises itself on the projections 
from its body, which, mnlike the pseudopodia of the aquatic 
AmoebcB^ are firm and strong enough to support it. While thus 
balanced, the influx of the granular parenchyma towards certain 
parts of the periphery disturbs the equilibrium and causes the 
whole to roil over. Its motion is thus a rolling instead of a creep- 
ing one. In some cases the peculiar villous condition first noticed 
by Wallich and Carter in certain aqiiatic Amwhm was present on 
the-posterior end of the body. 

No special membrane is to be found on the outer layer ; and 
Greeff, in opposition to Auerbach, denies the presence of such a 
membrane, not merely on his terrestrial Amwla, but on the aquatic 
ones, 

A number of clear vacuoles of different sizes may he seen float- 
ing in the soft parenchyma. These are very variable in size and 
number. They are carried about by the currents, and' may be 
seen in one and the same individual to change from minute to 
minute. When two vacuoles come in contact they frequently 
run together into a single one, which may still further combine 
with others. Occasionally one of the large vacuoles may be seen 
to approach the periphery of the parenchyma and then suddenly 
disappear as if it had been emptied outwards. After a few seconds, 
however, we find in its place a great number of very small vacuoles, 
which again gradual! unite with one anotimr until, instead of a 

* “Ueber einige in cler Ercle lebenden Am<»be»” AfcIi. f. mikr. Inat 
voi. ii. ISb6. 
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iiuiltitode of small Yacuoles, we have once more a single large 
one. 

Small algsBj diatoms^ and other foreign bodies are also found 
imhedded in the parenchyma. These have been taken in as mi” 
triment^ and are frequently found enveloped by the yellow bodies 
already referred to. Greeff regards these yellow bodiesj which 
are also frequently present in the aquatic Amoehm, as intended 
to promote the digestion of the ingested nutriment ; and he com- 
pares them with the so-called liver-cellsj also of a yellowish 
colour, which, clothe the digestive canal in many of the lower 
animals — an analogy ’which at best may be regarded as very 
remote. 

Among, the contents of the body occur also minute crystal- 
line-looking structureSj which, however, are without any deiiaite 
form. Greeff has no doubt that they are a product of the 
Amwba itself, and not introduced from without. Similar bodies 
are -known to occur in aquatic Ammbm and other Shizopoda, 
where they have been described by Auerbach, Wallich, Carter, 
and others. 

But the most important structure found in the inner paren- 
chyma is the nucleus. Like many. of the other bodies which are 
found there, it is carried about by the sarcode currents, and is so 
soft that it changes its shape when it meets with any obstruction 
in its course. , It is enveloped in a ■ double membrane. It is 
view’^ed by Greeff as an organ of reproduction. It consists at first 
of a homogeneous protoplasm with some dark glistening granules ; 
but after a time the entire nucleus becomes filled with solid round 
corpuscles, which he regards as the young progeny of the Ammba. 
The outer covering then disappears, and he believes that the 
solid corpuscles escape into the surrounding parenchyma. The 
whole of the nucleus thus becomes broken up into the young 
brood which fills the body of the Ammha^ ' The Ammh^ now 
ceases' t A take in food, its motions become less nctive, and' its 
functions seem to be entirely confined' to the 'protection 'and* 
development of the young. ' These are soon ejected, and become 
developed externally into the form of the parent. Greeff has 
found such young Amoeba in the surrounding sand. 

In two instances Greeff observed in the interior of the body elon- 
gated soft masses apparently composed of bundles of sinuous hair- 
like, filaments, which recalled the supposed spermatic filaments 
.described by Balbiani in the so-called nucleolus of the Infusoria ; 
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but his obserTations were not sufficiently complete to justify him 
in maintaining their actual analogy with these bodies. 

Ill connexion with GreefiTs observations on the relations of tlie 
nucleus to reproduction in terricola^ may be here mentioned 

those of Er. EiL Schulze on the behaviour of this body in the 
multiplication of A. fohfpodia. Max Schultze. I\ E. Schulze^ has 
seen the nucleus with its nucleolus in this rhizopod divide by a 
transverse constriction ; the two halves recede from one another, 
and the body of the Ammha then, by a similar constriction, divides 
between the two segments of the original nucleus. The process 
in this case thus differs essentially from that described by Greeff, 
and corresponds to a well-known form of cell- multiplication. 

The Amelia terricola occurs, according to Greeff, very frequently 
in sand and in the earth on the root-fibres of mosses, grasses, and 
other plants when they do not form too thick a layer on the sur- 
face of rocks, walls, house-tops, trunks of trees, and the like. It 
is almost always found in company with terrestrial Arctiscoida 

bear animalcules Eotifers, Anguiilulm, &c. 

The shallow layer of earth in which it lives frequently ex- 
poses it to desiccation, when its vital activity is arrested.' In 
this condition the firm hyaline outer layer contracts more and 
more' with the increasing dryness, and thus aftbrds to the soft gra- 
nular parenchyma a protection against absolute desieea.tion. 
When moistened, liowever, , with 'water, it once more awakens 
to complete activity even after a dormancy of many months. 

Among the terrestrial amoebiforni organisms discovered by 
Greeff is one which, he assigns to a new genus under the 
name of AmpUzomlla, He distinguishes three species, of which 
one, A. molacea, has been especially observed by him. The Am- 
pUzonellw are distinguished from the Ammlm by being provided 
with an external soft, capsule, which is 'quite distinct from the 
proper- cortical layer. They have a large round nucleus ; and 
pseudopodia, which rapidly appear and disappear, -are emitted 
from the interior and bore their way through the external cap- 
sule, wEieh again, on their withdrawal, becomes so completely 
closed as to lose all trace of having been perforated. In A, mo- 
lacm tbe internal protoplasm is of a beautiful violet colour. Greeff 
has witnessed a partial fusion of two individuals. He regards 
this as a case of conjugation, and believes that it is followed by 
the formation of a young brood within the body of tbe parents. 

* Arch, f. niikr. Anat. vol. xi. p. 502. 



AMOHa SIMPLE SABCOLE OBGANISMS. 277 

Some oilier forms have been described by Archer^^ as species 
of Am.pMzonella, but which, unlike the terrestrial species disco- 
vered by Greeff, are inhabitants of fresh water. The A. vestita of 
Archer, however, is, as shown by Hertwig and Lesser, not refer- 
able to Greetf’s Amphtzonella^ and is regarded by these observers 
as identical 'witli tbeir own CocJilio^odium ^ellucidum* They ree- 
tify Archer’s description, and point out the causes of error by 
wdiich he was deceived in his attempts at identification. 

The complete disappearance in the difierent species of Am- 
pliizonella of the apertures caused by the pseudopodia in boring 
their way through the outer coat reminds us vividly of the 
phenomena which have been proved to accompany the migra- 
tion of the blood-corpuscles through the coats of the capillaries 
in the higher animals. 


Fig. r». 



tfvcliliojwdiim iwUueidimh viewed from fcbe side, with widely open test-orifice, 
til rough which numerous pseiidopodia are projected. (After F. E. Schulze.) 

Hertwig and Lesser f describe, under the name of Gocldiopodium 
pelkmdmn (fig, 6), a very interesting Ehizopod which they found in 
great quantity in ditclies at Beinhardsbrunnen and in a pond in the 
Botanic Gardens at Bonn. They have identifiedit with Archer’s 
spineless variety of AmpMzonella veBtita^ which they regard as 
having nothing which would justify a suhordination of it to Greetfs 
genus Ampldzonella, 

It consists of a nucleus-bearing protoplasm body which, not- 
*■ Quart, douru. Mier. Sci. vol. xi. 1871. f‘ Lot\ vif, 

LTVK. roiTBN. — ZOOLOOT, VOL., XITI. 24 
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withstaiidiBg its being enveloped in a closely applied testj is sub- 
jected to all t'be protean cliaiiges of form wWcli are so cbaracter- 
istic of the naked sarcode animals. 

The test is quite colourless, and possesses an areolar structure 
like that of the shell of Arcella, from which, however, it differs 
in its much greater delicacy and in its flexibility and want of 
definite form. It possesses great extensibility and elasticity, and 
becomes dilated or contracted in accordance with the form assumed 
by thecontained protoplasm. It has a single opening through which 
the pseudopodia are protruded, and whose diameter varies with 
the condition of the protoplasm ; but whose position is constant 
with regard to the nucleus, which always lies opposite to it in the 
fundus of the test. Besides this opening, the test is quite imper™ 
forate; and Archer was deceived in supposing that pseudopodia 
were emitted through orifices in its sides. 

The contractile vesicles which, occur along with simple, fre- 
quently very numerous, non-con tractile vacuoles, lie quite in the 
periphery of the sarcode, and when in a state of diastole carry 
outward for a slight distance the part of the test which lies im- 
mediately over them. 

The pseudopodia are conical and hyaline. During pi^ogression 
the pseiidopodial opening is dilated, and the body extends itself 
more or less over the subjacent surface, forming with its shortened 
pseudopodia a kind of flattened foot on which the whole organism 
glides forward. It is this mode of progression, compared by the 
authors to that of a gasteropod, which has suggested the name 
of CoeJtUoj)odmm. 

The relations of Oochliopodium to the Monothalamia of Hertwig 
and Lesser cannot be overlooked, while among these the structure 
of its test point out Areella as its nearest ally. Perhaps, as 
Hertwig and Lesser remark, a continued study will render pos- 
sible a union of CoeMiopodimnmth Arcella ; but in the mean, time 
it is better to regard the two genera as distinct, and to abstain 
from placing CocliliopoUmTi among the Monothalamia, from which 
it is se])arated by its great inconstancy of body-form. 

Cochlio'podiim pellucidum has also been examined by P. E, 
Schulze % who confirms in all essential points the description 
given by Hertwig and Lesser. 

A terrestrial Areella, w^hich bears a considerable resemblance to 

^ F. E. Scluikc, “ Ehizopoflenstudien,” Arch, fiir mikr. Anat. vol. xi. 

p. im, ISTfy. 
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the aquatic A. vulgaris, to be referred to in tlie sequel, bas also 
been discovered by Greeif. names it A, arenaria. 

To Cieiikowski we are indebted for the discovery and iiives- 
tigation of another very simple sarcodic organism to wliich he has 
given the name of Lahgrintlmlea^ , 

He found it among the lower algae which cover the piles in the 
harbour of Odessa, where it is represented by two species, wliich 
he names L, vUellina (fig. 7 A) and h. macroeystis (hg. 7 B, C ). 

Fig. 7. 


Lahyrmthulea vUellina. A. The entire organism, with tlie iusiform bodie?!- 
wandering over the filamentary network. B. One of the fusiform bodies of I*, 
macrooystis still further magnified, showing its nucleus with nucleolus. C. The 
same, entering into the resting stage. (After Oienkowski.) 

It consists of a central mass of sarcode from which are given 
off thread-like prolongations which divide and subdivide and 
inosculate with one another, forming a net-like or dendritic ex- 

^ “ Uebsr den Bau und die ' Entwickl. der Babyrinthiilen,/ Arch. f. inikr. 
Auat. vol. iii. 1867. 

24 * 
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paiision, wliicli in its liltimate ramifications consists of filaments 
of extreme tenuity. On tliis complicated plexus may be. noticed 
ill constant motion peculiar spindle-sbaped bodies wbiclp in L. 
miellim, are of an orange-red colour, and wliicli glide in all di- 
rections along tbe course of tlie filaments. 

The central mass consists of a multitude of little sarcode 
spherules, the whole being held together by a soft, finely gra- 
nular substance, which at the periphery forms a thin enveloping 
layer. Small aggregates of a similar sarcode occur also on 
various parts of the filamentary network, where, however, they 
are not held together by a cortical layer, as in the great central 
mass. From these smaller aggregates there also run in various 
directions branching and anastomosing filaments, along which 
the orange-red spindles glide. 

Gienkowski has shown the identity of the moving spindles 
with the spherules of the central mass. He has seen these 
spherules become fusiform at the periphery of this mass and 
then leave, it in order to wander along the course of the filaments. 

After several hours it will be seen that the greater part of 
the spherules have assumed the spindle shape, and, abandoning 
the central sarcode, have entered the filaments and wandered to 
the margin of the plexiis. 

The spindles are little massevs of protoplasm destitute of a 
membrane and very mutable in form. Each encloses a nucleus 
with nucleolus, and multiplies by division. They are therefore true 
meiiibraneless cells. They exhibit no motion, except in the paths 
formed for them by the branchiaig filaments. 

Gienkowski describes the filamentary tracts along which tlie 
spindles wander as destitute of contractility, sliowing iio motion,' 
and never projecting psetidopodia. He regards the whole plexus 
as a rigid iion-mobile structure, and believes that its coiiipoiient 
filaments never become fused together, but only touch one ano-, 
tlier and adhere. He has, moreovexv followed its forination, and 
from a piece of the central protoplasm showing at first no trace 
of the filaments, he has seen a complicated plexus developed in 
the course of a few hours. He regards it as a gelatino-fibrous 
excretion of the spindles. 

If this be a correct view of the nature of the plexus, it is 
obvious that the cause of the motion is- to be sought for in the 
spindles tliemscdves, and not in the paths over which they wander. 
This, however, is scarcely in accordance witlr tlie known pheuo- 
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mciia presented by protoplasmic organisms in general ; and we 
slioiikl be more disposed to believe that tlie filaments are truly 
sarcodic and contractile, and that the spindles travel along them 
as foreign particles travel along the pseudopodia of other species. 
This is certainly the ease in the closely allied QMamidom^jxis 
lahijrmthuloides of Archer ; and in our efforts to discover the true 
nature' of the phenomenon in Labyrintlmha^ the analogy of this 
curious organism can scarcely he ignored. 

In Lahyrintliulea macrocystis CienkowsH has observed the 
passing of the organism into the resting state. The first indica- 
tion of this consists in the fact that the cells, whether those wliicli 
are contained in the central mass or those which wander along 
the filaments, attain a considerable size and become richer in gra- 
nules and darker in colour. The spindle-shaped cells gradually 
assume an oval shape, while each has its surface hardened into a 
iiiembraiie, and the whole becomes surrounded by a common, 
-smooth, thick investment. In this way all the cells of the colony, 
cemented by a common cortical substance into a globular or vermi- 
form mass, remain for many wmeks unchanged. 

After these aggregations of cysts had remained in sea- water 
for about six ' weeks, the contents of each cyst were observed to 
have become divided into four parts, the cyst-envelope at the 
same time becoming very soft and finally disappearing, so as 
to allow the four divisions to escape as free moving spherules. 
Soon after this the Labyrinflmlea-Q^^ with their accompanying 
filaments had made their appearance. He has not actually seen 
the change of the liberated spherules into^the Labyrmtlmlea-eQJi^^ 
but he has no doubt of its reality. 

Mr. Archer, of Dublin, has described, muth excellent figimes, 
a very remarkable organism which in many respects possesses 
intimate relations with Cienkowski’s Lahyrmihdea. He found 
it in fresh water, and named' it Cldmnidomyxis lahyrmtlmhiies^ 
(fig. 8). 

It has a soft sarcodic body surrounded by an outer tough cyst, 
which is of a very irregular outline, is composed of many layers, 
and shows distinct eollulose reaction. 

The Barcode contents are composed of a basic hyaline substance, 
in which are immersed various kinds of granules. Among these 
are certain homogeneous rounded corpuscles of a pale bluish tint, 
which, as we shall presently see, take an important part in the' 
‘‘On ChlamiiomyxU lahyrmthiloidc^t' Quart, Joiirn, Micr. Soc- vol. xr. 
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vital pbenomena of the organism. Notwithstanding the tough- 
ness of the cyst, the contents can burst their way through it, and 
the protoplasm then pours forth, carrying with it its imbedded 
granules, and spreading itself out over the held of the microscope. 
It now shows a beautifiil play of very numerous globular pulsa- 
tile vacuoles. 

The first part of the protoplasm which issues from the cyst 

Fig. 8. 


Chhmidom^a'u lahyrinthuloides* The protoplasm pouring itself out of the 
cyst, and the fusiform bodies travelling in all directions over the ^filamentary 
plexus, a a, isolated masses of protoplasm showing themselves in the Ilia- 
mentary plexus; 5, a navicula seized for ingestion and about to be carried into 
the main mass of protoplasm.' (After Archer.) 
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forms a main trnnkj wliioh soon subdivides into brandies from 
wbicb. others are emitted ; and in a short time we see a complex 
system of ramifications extending far and wide, and formed by 
hyalinGj quite colourless threads of extreme tenuity. 

At the same time there appear in these threads minute fusi- 
form bodies of a pale bluish colour, which may be seen to he in 
constant motion along them. They are identical with the round 
bluish granules of the central mass ; and it is only on leaving 
this to wander along the filaments that they assume the fusiform 
■shape. 

Archer has found no nuclei in any part of his Ghlamidomyxis, 
either in the central protoplasm or in the moving spindles. Foreign 
bodies which had been ingested as nutriment were not unfrequent 
in the protoplasm of even the completely encysted organism. The 
whole of the protruded protoplasm can again withdraw itself into 
the cyst, and then, by the . excretion of a wall, shut itself com- 
pletely in. 

The only thing which^ he has seen bearing any evidence of a re- 
productive process is a subdivision of the contents of the cyst 
into globular masses, which, at first naked, hecoiiie aiteiwards in- 
vested by a special membrane. 

From ArcheFs observations it -would seem that CMamidomysu 
originates parasitically in the ceils of Sphagnum and other whaler- 
plants, and that it afterwards quits the cavity of the cell and be- 
comes external. 

It is plain that in Chlamidmiyains we have a form very closely 
allied to Lahgrintlmlea. From this it differs in possessing an exter- 
nal, laminated, cellulose cyst, which appears to be constant, and not, 
as in many other low sarcoid organisms, confined to a restihg-period 
in the cycle of development. The absence of nuclei in the fusi- 
form bodies is another difference of importance. But the most 
important point in which Oklamidomyxis differs from Lahgrintlmlea^ 
as described by Cienkowski, is found in the nature of the fila- 
mentary plexus which forms the paths along which the fusiform 
bodies perform their strange wanderings. This, instead of being 
formed of a rigid non-vitaiized excretion, as is maintained by 
Cienkowski to he the case in LdbyHnthuha^ is showm by the ob- 
servations of Archer to form in a contractile net of 

living protoplasm ; and the motions of the fusiform bodies along 
the filaments, which -was so difficult to explain in Lahgrinfhulea^ 
will he easily understood in ChlamidomgMS^ wliere it is obviously 
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referable to the contraction of the protoplaainic network. It ia 
here comparable to the well-known granule-currents in sarcoclc 
filaments. One can hardly help believiiigj however, tliat tlie real 
nature of the filamentary network in Labyrmtlmlea has been 
misunderstood by Oienkowski, and that in this, as well as in 
CJilamidomywis^ it constitutes a true protoplasm -net. 

The long-known siin animalcule,” A€fmo])lirys sol, hasreceiiiiy 
been studied by Hertwig and Lesser These excellent observers 
have especially attended to that part of its structure which was 
maintained by Grenacher to correspond to the central capsule of 
the Eadiolaria, and have shown it to be a largo nucleus with nu- 
cleolus, as, indeed, Stein had already maintained to bo the true 
import of this body in A, oculata, a closely allied marine form. 

The researches of Hertwig and Lesser have now left no un- 
certainty regarding the structure of this most interesting little 
Ehizopod, so that a definition more exact than any hitherto 
attempted can be given of it. The true conception of A* sol 
would be thus, according to these observers, that of a spherical 
Ehizopod wfitli the protoplasm forming its central part homogene- 
ous and that of its peripheral part vesicular. In its peripheral por- 
tion is a single contractile vacuole, w'hich projects far beyond the 
surface. In the centre of the body is the nucleus with a distinct 
membrane and large nucleolus. The psendopodia, which radiate 
in all directions from the surface, are provided with an axis- 
filament ; "they are loaded with granules, seldom anastomose, and 
never branch. 

The union of numerous individuals of A, sol into a single mass 
has often been observed. The number thus fused together is 
variable and has been estimated at from two to nine ; and the 
fusion is so intimate that it is impossible to deinoiistrato the 
boundaries of the component individuals, the compound mass 
appearing as a single Aetinoplirys. The nuclei, hownyer, remaiii, 
distinct, and give evidence of the composition. The tendency to 
combine shows itself also in the pseudopodia, which, in the com- 
’ pound masses, exhibit numerous anastomoses with one another. 

The individuals which have thus become amalgamated may sepa- 
rate from one another and then become once more united into a 
common mass. 

It is not at all likely that this phenomenon of conjugation has any 
thing to do with a truly sexual difierentiation ; nor can we, indeed, 

Loc. cit 
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discover in it any important bearing on the life4iistory of tbe 
animal : as a manifestation, however, of the properties of living 
protoplasm it is full of significance. 


Fig. 9. 



Actinospherimi EtcMorniz. G-eneral view of the entire Rhizopod. m, me- 
dullary region (sndosarc) ; 9 % cortical region (ectosarc) ; c c, contractile vacuoles. 
^ After Hertwig and Lesser.) 

l^ranz Eilbard Sclmlze^ has made some interesting observations 
on the structure and development of Actinos^plmrmm Eielihornii 
(figs. 9 and 10), which had been generally confounded with AcM- 
nopliTE^ sol, until Stein t insisted on the value of the differences 
between them, and separated the two as distinct genera. 

The most important steps, however, in our knowledge of this 
fine Ehizopod had already been made by KollikerJ and by Mas 
Schultze§. Kolliker had drawn attention to the peculiar vesicular 
or alveolar ” structure of its sarcode, and to the differentiation 
of this into two regions — a more opaque central or medullary 
region (endosarc), and a clearer peripheral or cortical region (ec- 
tosarc) ; while he showed that numerous nuclei were included in 
* “ Ehizopodenstudien,” Arch, f. milci'. Aiiat, vol. x. 1874. 
t Abhandl. der bohmischen AJbademie dei* Wissensch. 1857. 

I Zeitsclir. f. wissenseh. Zool. vol. i. 1849. 
g Das Protoplasma der Bhizopodea 11 . der Pfiauzenzelleii. 1803. 
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tile central mass. Max Sebultze bad further m ade the important 
discovery that the pseudopodia of Actinosplimnum possess a more 
complex structure than had been imagined— that they consist 
of a firmer hyaline strongly refringent axis, surrounded by a soft^ 
granular^ mobile layer, in which alone the protoplasmic granule - 
streams exist. The axis was followed by him through the clear 
cortical zone of the Ehizopod, as far as the boundary of the 
darker medullary region, while the soft sarcode by which the axis 
is surrounded was shown to be a continuation of the cortical zone 
of the body. 

P. E. Schulze now gives his support to the essential p oints of 
an observation made by Greeff, and maintains with that author 
that the axis filament of the pseudopodia is not simply a continua- 
tion of the central sarcode, hut that it consists of a firm albuminous 
“ spine/’ which, passing through the superficial zone, rests upon the 
periphery of the central sphere by a wedge-shaped extremity. 

In his observations on the development of AeimospJmrmm ^ 
Schulze has been preceded and, to some extent anticipated, by 
Cienkowski* and by Schneiderf. Schulze records the following 
phenomena as characterizing the reproductive process in this 
Ehizopod« The medullary region becomes darker, more condensed, 
and more sharply separated from the cortical region ; the axes of 
the psendopodia become indistinct and finally disappear, and the 
whole of the pseudopodia are withdrawn. The entire animal 
becomes now enveloped in a clear gelatinous excretion, and within 
this the body, by a process of binary segmentation, becomes 
broken up into a multitude of spherical masses, each with its 
medullary and cortical regions, but in which no distinct alveolar 
condition' is any longer apparent. In each there is a single central 
nucleus, and the cortical layer, as had been already shown by 
Schneider, now becomes converted into a firm investment by the 
deposit of siliceons particles. 

After remaining in this state unchanged during the wholo' of 
the winter months, the germs were observed at the beginning of 
spring to have lost their siliceous covering and to have become 
converted into minute AcUnoaph<Bri£B^ most of which contained as 
.yet only a single nucleus. "With the growth of the young Aeti- 
noBphmria the nuclei became multiplied and arranged themselves 
towards the periphery of the medullary region as in the adult 
animal, thus closing the cycle of development. 

Archivi mikr. Anat. vol. i. p. 229. 

t ** Zur Kennfcjiiss dor Radiolarienf' Zeii, f. w. Zool. Bd. xxi. p, 507. 
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Fig. 10. 



Act In osplimr 11(7)1 Eichko'mii, Optical section tbrough a part of the margin. 
rn., endosarc ; r, ectosarc ; a a a, pseudopodia, the axis filament passing through 
the ectosarc into the endosarc ; n nucleus with nucleolus ; /, an ingested 
food-mass. (After Hertwig and Lesser.) 

The fusion of two or more fully developed individualSj as in 
A.otimphrifs^ Isas also been frequently observed in Aetmmpkmrium. 

Actimphri/s and ActimBphmrium bad been united by Haeckel 
into a small group* ' to wbicli be assigns tbe name of Melmzom. 
Since then, bowever, tbeir structure has been found to be far more 
widely represented than bad been imagined by Haeckel ; and tbe 
Heliozoa have received large additions from certain rbizopodal 
forms occurring chiefly in fresh water. These have been mostly 
referred by tbeir discoverers to tbe Eadiolaria, which many of 
them resemble in external form. Tbeir affinities, however, are 
undoubtedly with Actinoplwys and Actim^phmrmm^ and tbeir sys- 
tematic place is among tbe Heliozoa. The establishment of this 
group thus constitutes - an important step in tbe systematic zoo- 
logy of sarcodic organisms. ■ 

"We are indebted to several recent observers, and more especially 
to Greeffi Archer, F. E. Schulze, Focke, and Hertwig and Lesser, 
for a long series of interesting researches on these Eadiolaria-like 
organisms of fresh water. The discovery of freshwater forms 
rescnibiing the true Eadiolaida, which have been hitherto knowm 
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only as iiilial>itaiits of the sea, has for some years hecii reward- 
ing the researches of several iuvestigators of the lower forms oi liic. 

It is to be regretted, however, that their descriptions arc in 
many mstances very contradictory, and often difier from one 
another so mncli as to render it diiBciilt to find in them grounds 
for a satisfactory conclusion regarding the true structure ot the 
organism which forms the subject of investigation 

There can be no doubt, as has just been said, that the affinities 
between these freshwater organisms* and the true Eadiolaria have 
been exaggerated. Hertwig and Lesser, in their valuable iiiC” 
moirtj already frequently referred to, enter fully into the qiiestioB, 
of the relation between these Eadiolaria-like organisms and the 
true Badiolaria, and arrive at the conviction that there is 
close affinity between them, and that the proper allies of the freslu 
water forms are the long’-lmown sun-animalcules ’’ Actmo])lirys 
and Aotimsplimimn, with which they accordingly associate them 
in the natural group of the Heliozoa. 

In order to aid us in forming an accurate jiiclgmeiifc on this 
f]iiestioii, it may be well to bring together here the more important 
characters of the true Eadiolaria. Erom the researches of Huxley, 
and more especially of Johannes Miiller and of Haeckel, we are now 
well acquainted with the structure of certain minute organisms 
known to the popular observer chiefly by the beautiful little silice- 
ous shells which Ehrenberg had described under the name oiFohj- 
ciptina^ and which, with their allied forms, constitute a well-defined 
zoological group. To this group Miiller has assigned the name 
of Mudiolaria* It consists of minute, sarcodic, more or less sphe- 
roidal organisms, which are usually provided with beaiitifullj 
symmetrical siliceous skeletons, either in the form of perforated 
cases or of radiating spines, and whose body presents two concen- 
tric zones, the inner separated from the outer, by a chitiiious capsule 
central capsule and composed of numerous true nucleated 
cells. In almost every instance peculiar cells are also found im- 
bedded ill the sarcode which forms the outer or extracapsulai 
zone. These cells contain a yellow pigment, and constitute tho 
so-called “ yellow cellsf ’ 

Since the reading of the present Address an excellent resume of recent re- 
searches among the Heliozoa and other rliizopodal forms, with valuable eriiieal 
I'cmarlis, 1ms been published by Mr. Archer. See ‘ Quart. Joiirn. of Micr. Sci. ^ 
for July and October 1876 and Jamiary 1877. 

t Ceber Rhizopoden u. denselbm nahestehende Organisnien,’" Arcbi? f, 
mikr, Anat,, Band x. Snppl. Heft 1874. 
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IF tliese cluiracters be borne in mind, we shall have no diffi- 
culty ill determining liow far the freshwater organisms now about 
to be mentioned admit of a comparison with the true Badiolaria. 

xlmong these freshwater Rhizopods the form which comes nearest 
to Actinoplirys and ActmosplKsriim, and hence to the typical lie- 
liozoa, is that of Gilioplirys (hg. 11 ). Under this name Cieiikowski 
has described a new genus of heliozoal Rhizopods, represented 
by a single species, O. infusioimm, which he finds common in the 
scum of long-standing infusions, and on which he made some 
important observations, showing that the swarm-spore enters into 
its devclopmeiit-cyele^. It is thus, if we except a fragmentary 
oliservatioii by Archer on what he regards as a large green variety 


Kg. lb 



Cilhpkr^s infimonum. A, the CiliojyhTys in its developed condition ; r, con- 
tractile vacuoles ; ??., nucleus, B, the swarm-spore into which the Ciliophrys has 
become converted. 0, the CiliopJirys in the act of self-division; each half 
has become converted into a swarm -spore* I>, the two swarm -spores of C 
becoming fused into one another. E, the fusion further advanced. (After 
Cienkowski.) 


“ IJebor einige Bhizopodon und verwandte OrganismenF' Arch, fur mikr. 
Anat. 'Vol. xii. 1870. 
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of Actimplir'^s «ol, the only naked heliozoan in which swarm-spore 
formation has been seen. 

It has quite the habit of Actinophrys sol, except in being much 
smaller ; and it also agrees, with it in most points of structure. 
It haSs however, one to three very small contractile vacuoles in- 
stead of the single large vacuole which in Actinophrys becomes, 
during the diastole, protruded like a bubble from the surface of 
the body- 

Its reproductiou has been observed by Cienkowski, who finds 
this to be connected with a true swarm-spore formation ; but in- 
stead of the locomotive germs being, as in other cases, thrown 
off in. large numbers, it is a remarkable fact that the whole 
body changes into an oviform swarm-spore, with one or two cilia. 

This change is preceded by the originally coarsely granular 
protoplasm becoming gradually homogeneous and the iiiicleiis 
more conspicuous* In the meantime the pseiidopodia disappear, 
the body assumes an oval form, and the nucleus clianges its posi- 
tion, passing from the centre towards one end. On this end we 
soon perceive one or two cilia, by whose vibration the swarm-* 
spore, now completed, is carried away through the surrounding 
water. Cienkow'ski, however, has not been able to follow the 
swarm-spore through any further phases. 

aiiophrys, like Actinophrys sol, also multiplies by constricting 
off portions of its body ; and, like Actinophrys, two or more indivi- 
duals may unite and fuse together into a simple mass. It is not 
only the fully developed Ciliophrys which possesses this property ; 
for two Bwarm-Bpores may also fuse with one another. He observed 
a Ciliophrys dividing by constriction, when each half became 
changed into a swarm-spore. These had already retracted their 
pseudopodia and had’ developed cilia on their free ends, hut still 
remained at the opposite ends united to one another by a narrow 
bridge. The connecting bridge now became suddenly bent so as 
to bring the sides of the two swarm-spores into contact and allow 
them to fuse together, forming a single two-lobed body, each lobe 
carrying its cilium and containing within it a nucleus. The fusion, 
became more intimate, and the bilobed body gave place to one of 
a triangular form, on whose flattened base were still to be seen the 
cilia and, in its interior, the two cell-nuclei. Its rapid motion pre- 
vented his following its further changes ; and he is unable to form 
any conclusions as to the real significance of the conjugation or the 
ultimate destiny of the swarm-spores. 
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Besides tlie tmij naked Heliozoa, represented by AetinapJirys^ 
CiUophrp^ and ActimspJiderium, a large number of otbers hme 
been discovered, wbicb, as shown by 'Archer, are enveloped in a 
soft outer investment, whicli he describes as an outer sarcode 
zone, and which may be either entirely destitute of hard parts, 
or which may have immersed in it hard skeletal parts, chieiy in 
the form of spines or spicula. The chlorophyl and other coloured 
granules which are frequently present in thednner body mass 
are never developed in this outer zone ; and it is in the inner body 
that the pseudopodia always have their origin^ merely passing 
through the outer zone on their way to the surrounding water. 
"Whether this zone, however, is to be regarded as a true sarcode 
layer is extremely doubtful. It is, at all events, quite distinct 
from the proper ectosarc which it surrounds, and is probably only 
an excretion from this, comparable to the gelatinous excretion 
which is poured out on the surface of many of the lower Alg®. 
Hertwig and Lesser go so far as to deny its existence, and. refer 
the appearance of an outer sarcode-Hke zone to an entanglement 
of needles and spines, even in those eases where Archer refuses to 


Fig. 12. 



Heiempkr^s spirnfm^a, e a, contractile vacuoles ; ceatimi dark body 
(endosarc or nucleus). (After Hertwig and lesser.) 
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admit the presence of Imrcl skeletal structures. Tlic in'idenee, 
however, appears to me to be against the view thus taken by the 
German microscopists. 

Among the forms described by Archer as developing no liard 
parts in the outerzoneis the genus Archer (fig. 12), 

In this there is a'central spherical body-mass differentiated into cii- 
dosarc and ectosarc, having in the endosarc a single nucleus, and in 
the ectosarc contractile vacuoles. The investing zone is traversed 
by long, granular, iinbranched and non-anastomosing pseiidopodia, 
and its periphery is extended into radiating processes of various 
lejigth and fineness in the different species.These processes are re-^ 
garded by Archer as simple extensions of the surface of the invest- 
ing layer, which he believes to be entirely destitute of hard parts, 
while Ilertwig and Lesser regard them as spines, and accordingly 
place the genus Ileteroplirye among their Hellozoa sheletopliora. 

Between such able observers At is difficult to decide; but ii- 
appears to me that the weight of evidence is in favour of Archer’s 
interpretation, and that Meteroplirys has no hard parts which can 
be regarded as constituting a skeleton like tliat in the true ske- 
letophorous Hellozoa. 

The enveloping zone has the appearance of being separated 
from the proper body by a narrow clear interval. This,’ as main- 
tained by Archer, is probably only an inner layer of tlie zone more 
homogeneous and pellucid than the rest. 

In J£ myriojmh^ Archer, the ectosarc of the spherical body- 
mass contains a dense layer of chloroplijl granules which lies just 
beneath its surface. 

Among Ileliozoa with 'wcll-dovcloped skeleton must be num- 
tioued the species of AmntJiocystis, The genus Aeantlimup^tk had 
been founded by Carter on the Actinophrys Elireiiberg ; 

and what lie regards’as a second species of this genus lias been de- 
scribed by Mm under the name of Acanthocystk ttmfaeea (fig. 19). 
This is a beautiful little green rhizopod, which occurs in nioor- 
pools ; and Greeff now gives us the results of some further earcdhl 
observations he had made oii it 

From the surface of its spherical body, wbicli is filled with green 
granules, and contains a great number of vacuoles and certain 

^ '‘Ueber Badiolaiieii &c. dos siiissen Wassora,” Aroliiv f. mikr. Anat. v. 
ISbl). Both Grecffand Grenadier regard A. turfacea, Carter, as identical with 
the Actinophrys^ virldis of Ehronberg ; but tlieeorred,ncs.s of tins dctennimition 
is not admitted by Archer or by Ifcrtwig and Lesser. 
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pale glistening homogeneous spherules, there radiate needle- 
shaped processes like the spines of an I^ehimu ; and between these 
are emitted long slender pseudopodia. The spines are composed 
of silica ; and each forms at its proximal end a disk-like foot. 
These basal disks constitute bj their approximation a nearly 
closed siliceous capsule, by which the body is surrounded. The 
bases of the spines appear to be immersed in a soft sarcode- 


Fig. 13. 



Aoanthoc^siis turfacea, as seen in optical section thi'ough the centre, c, Tesicle- 
like space, from whose central corpuscle fine filaments are seen radiating; 
bf psendopodium ; e, proper body-mass, consisting of a granular protoplasm with 
green and pale corpuscles and enclosing numerous vacuoles ; external narrow 
clear zone ; one of the long radiating spines ; one of the short spines. 
(After Greeff.) 

like substance, which would seem also to inievvene between the 
basal plates and the proper body of the AcanihoeyBUs, which be- 
comes thus surrounded by an external clear zone. The pseudo- 
podia possess a firmer axis-ilament and a more mobile cortical 
layer. Q-reeff . states that he has seen the surface open here 
and there and allow the exit of strong protoplasm-streams, and 
again completely close, leaving no evidence of any breach of 
continuity. Some of these streams surround the spines, and run 
up and down them like the mobile cortical layer on the axis-hla- 
JOITEN. — ZOOIOOY, VOL. XTXI. 25 
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ment of tlie pseudopoclia. Grenadier lias described a central 
ratlier large stellate space containing a clear liquid^ and having 
in its centre a little spherical corptiselCj from wliicli radiate a 
multitude of very iiie lines which he believes to represent the 
continuation of the axis-filaments of the pseudopodia. This obser- 
vation has been accepted in its essential points by Greeif, though 
neither Archer nor Hertwig and Lesser have as yet succeeded in 
satisfying themselves of its correctness. 

Reproduction takes place by a direct division of the entire 
animal into two parts. Greeff has also observed a peculiar en- 
cysting process in wliich the sarcode body withdraws itself from 
the outer walls, contracts into an internal globe, and becomes sur- 
rounded by a hyaline organic membrane. The spines still re- 
main on, the outer walls ; but the pseudopodia have disappeared, 
and the surface becomes covered by a delicate hyaline, but strong 
and impenetrable, siliceous investment. The pale glistening 
homogeneous spherules which accompany the green granules 
now undergo a rapid increase, and are probably the spores of the 
AmnfJioe^stis ; but Greeff has not succeeded in following the 
process further, and its true import remains undetermined. 

Notwithstanding the fact that AemitJioc^siis is destitute of 
the essential points of Eadiolarian structure enumerated above, 
Greeff maintains its close affinity to the Eadiolaria. The outer 
siliceous skeleton, with pseudopodia emitted between the spines, 
and having their firm axis coming from the interior of the proto- 
plasm, and apparently from a central capsule-like struettire, are all 
points on which he insists as affording evidence of close Eadiolarian 
relations ; and he accordingly assigns to Acanihoe^siis a position 
in the neighbourhood of the Acanthometridse of Haec*keL 

Some other species of Acantlioe^^tu have also been ' described. 
Of these, A. Greeff, has been w^ell studied by Hertwig and 

Lesser, who have pointed out a very decided differentiation betw^een 
ectosarc and endosarc. They describe contractile vesicles in the 
ectosarc, and in the endosarc an eccentric nucleus with nucleolus. 

Among other forms which are characterized by the presence of 
certain hard or skeletal structures must probably be placed tbe 
genus Astroducidm of Greeff. 

Greeff gives the generic name of Astroduculm to certain 
freshw^ater Ehizopoda, among which he has distinguished several 
species, w^hich are all rendered striking by the' central sarcode 
body being surrounded by a broad clear zone. This outer 
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zone is composed of a soft hyaline substance, and, according to 
G-reeff, is bounded externally by a very delicate siliceous capsule^ 
perforated by minute openings, through which the pseudopodia 
are emitted, and through which Greef believes he has seen nu- 
tritive corpuscles pass. The existence of a perforated siliceous 
capsule, however, has not been accepted by other observers ; and 
Hertwig and Lesser thinh it probable that all the species referred 
by Greeff to his genus Astrodiscwlus would with more justice go 
into Greeff’s genus Hyalolampe, identical with the FompJiolpxo- 
phrys of Archer. 

Fig. U. 



Hyahlampe fenesifata — the protoplasm body, with its nearly centi'al nucleus, 
surrounded by its siliceous test, between whose component spherules the pseti- 
dopodia are emitted. (After Greeff.) 

_ Greeff describes*, under the name of Mpahlampefenesimia (fig. 
14), a most interesting and characteristic form, in which the sarcode 
body is surrounded by a very elegant siliceous shell, which has 
the appearance of being formed of little glass spheres laid one on 
the other. He believes the shell to be perforated for the emission 
of the pseudopodia.' 

Nearly simultaneously with Greeff, hut claiming the priority 
by some days, Archer had described, under the name of Pompho- 
Ipxophrps punicea, the same rhizopod, which he found not unfre- 
quently in moor-pools in various parts of Ireland. It has been 
morerecently examined by Hertwig and Lesserf, who have supple- 
mented and corrected the descriptions given by Greeff and Archer, 

* Loc. cU. t Loc.cit. 

25 * 
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They liave verified G-reeffs descriptioii of the skeleton as com- 
posed of layers of hyaline siliceous globules ; biitj bhe Archer, they 
tail to discover perforations in it, and find that the globules are 
out loosely connected, with one another and are easily detached 
during the passage between them of nutritive matter. There is 
a single nucleus, and also contractile' vacuoles. ! The pseudopodia 
which pass out between the siliceous globules are destitute of gra- 
nules, and rarely show any tendency to branch, 

, Another beautiful genus of skeletopiiorous Heliozoa is .Maplii-’ 
diofhr^^s, A.rcher. In the species referable to this genus, the sphe- 
rical body-mass is probably in every case differentiated into en- 


Fig. 



• liapkidiophrt/is eiegam. A colony of eight indniduals united to one another by 
bridges of protoplasm, the whole surrounded by a soft granular investment, in 
which are immersed minute curved spicula, and through which the pseudopodia 
are seen passing from the inner spheres to the surrounding water. % nucleus, 
with its nucleolus visible in one of the component spheres. (After Hertwig and 
Lesser.) 

dosarc and ectosarc, and contains in the endosaTc a single nucleus, 
while from the periphery radiate in all directions very long un- 
branched granular pseudopodia. 

External to the proper protoplasm -sphere, is a soft granular 
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iiirestmeiity in wMcb is immersed an immense' number -of taiagen*- 
tially or irregularly disposed, curved siliceous spicula, and through 
which the pseudopodia pass from the surface of tlse inner sphere 
to the surrounding water., The species of MapMdiophri/s, however, 
are usually found in the condition of colonies. One of these colony- 
forming species, M. elegans (fig. 15), has been described and figured 
by Hertwig and Lesser as a cluster of globes united rather loosely 
•to one another by thin bridges of protoplasm, across which the 
sarcode currents may be seen passing from one globe to the other, 
while the whole cluster is surrounded by the common soft invest- 
ment in which the spicula are immersed, and which allows the 
passage across it of the long fine pseudopodia from the periphery 
of the included globes. 

i2. one of the finest of all the freshwater Ebizopoda, is 

described by Archer^, who has taken it as the type of the genus. 
It is also a colony-forming species, and is distinguished by its 
bright green colour, cause! by a dense stratum of chlorophyll gra- 
nules which lie just within the periphery of each of its component 
spheres. 

Under the name of Finmocgstis rubieunda (fig. 16), Herfcwig and 
Lesser have described an interesting skeleton-bearing heiiozoan 
uiiich they found in sea-water. Its spherical body is surrounded 
by a case which consists of isolated round tablets lying close to 
one another, and tims forming a completely closed' capsule. They 
compare this capsular skeleton to that of an Aeantiwegstu, in 
which the whole of the spines^ with the exception of their basal 
plates, had disappeared. 

The protoplasm body is separated from the capsule-walls by an 
interval which would seem to correspond to the similar interval 
between the body and the basal plates of the spines in Aeantlioegstu. 
The protoplasm shows a very decided differentiation of ectosarc 
and endosare. The ectosarc is loaded with brownish-red granules ; 
and the endosare contains a single nucleus. Contractile vacuoles 
could not be demonstrated. The pseudopodia are emitted through 
the intervals of the capsule-tablets. . 

A closely allied form is that of FinaeiapMra Jluviatilis^ ' Greeff. 
This heiiozoan was found by Greeff in freshwater streams. , It 
resembles Fimeoegdis, Hert. & Les., in 'being surrounded by -a 
globular capsule • composed , of separate though closely approxi- 
mated plates, hut differs from it in the oval form of these'-plates. 

Quart. Journ. Micr. Sci. vbl. xi. 1871. 
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and in the fact, according to, Greeff, that they are traversed by 
minute canals for the transmission of the pseudopodia. There is 
a large central nucleus with nucleolus. 

Fig. U. 


Acanthoeystis and the other skeletophorous Heliozoa whose 
hard parts are in the condition of detached pieces such as spines, 
spicula, tablets, and the like, have been ■ united hy Hertwig and 
Lesser into' a group ' to w^hich they give the name of Chalaeo- 
Thoeaoa, while those ,whose' skeleton is in the form' of a connected 
shell have been combined into a separate group under the name 
Besmothoeaca. 

Among the Desmothoraca the most interesting is OlathruUna 
17), originally described hy Cienkowski,who discovered 
it near St. Petersburg'^. Greeff now gives a very full description 
of this beautiful little Ehizopod, which he obtained in the neigh- 
bourhood of Bonn. It had also been found by Haeckel near J ena, 
while a closely allied, if not identical form had nearly simulta- 
neously with Cienkowski^s discovery been observed by Archer in 
Ireland and in "Wales. 

* Oietilfowskj, ** Die Olatbrulina,” Archiy f. micr. Anat, 1867. 


PimcO€f/stis mhictind^, A-, cndosarc ; r, ectosarc ; niideiis. 
(After Hertwig ami Lesser.) 
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It occurs cliieflj in dark ponds shaded by trees and contain- 
ing decaying leaves. Its soft sarcode body is included in a 
siliceous capsule of a spherical form regularly perforated in the 
manner of latticework, and ' supported on a long siliceous pe- 
duncle. 

Pseudopodia are projected through the latticework of the cap- 
sule; and these, as in the Actinophryidse, are composed of an 
axis-substance, and a cortical substance. The axis has been fol- 
lowed into the interior of the protoplasm. Vacuoles which hold 
no stable position are scattered through the protoplasm; and 
there is a Tesicie-like nucleus, which is rendered evident by the 
application of acetic acid. 

Cienkowski had already shown the occurrence in Ciathndlna 

Fig. 17. 



Ciathmlina eUgam, A. The completely developed rhizopod (after 0reeff), 
B. A swarm-spore of Clathrulim degms (after Ferfcwig and Lesser) : nn* 
€l©oB ; <?♦ contractile vacuoles, 
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of two kinds of reproduction, bj division and by cjst-formatioo. 
The former takes place wdthin the capsule, and consists in tlie di“ 
vision of the contents by a transverse constriction » One of t)ie 
two portions thus formed soon forces its way out tliroiigb the per- 
forated capsule, and then lives for some hours in the surrounding 
water as a free naked sarcodic body resembling an Aetinophys, . It 
ultimately secretes a capsule and stem, and becomes a perfect Oh- 
tlirulina. 

. In the second kind of reproduction there are formed witbm 
the capsule, by a process apparentjly of budding, numerous rounded 
sarcode-masses, each of wdiich beicomes enveloped by a firm cover- 
ing ; and they thus remain for months as spherical cysts within 
the common capsule» G-reeif hap further examined these bodies, 
and has sho^yn that they contain/ within them a large pale nucleus, 
and that the walls of the cyst /are set round with short spines, 
and axe probafiif siliceous. I 

*Wheii the arrived Ijfor their further development, the 

sarcode contents of theipr cysts and escape into the sur- 

rounding water throU^J latlMcework of the capsule. Hero 
they sw^ann about for hoiirA in the form oi ciliated oviform 
embryos, 'then become into free ActinophryBAi^ie 

organisms, w^hich finally acquilp siliceous latticedike 

capsule of the perfect animal. 

The resemblance of the siiiceouk perforated capsule of Olathrii- 
lim to the latticed shells of the E^cystina is sufficiently obvious ; 
and we must admit, with we met with these little 

capsules free in the open sea, we sh(^^ hesitate to refer them 
to the true Polycystina, and place Haeckel’s Eadiolarian 

family of tlia; Bthmosphseridm*. In.the^^>r« essential points of 
structure, h6^mtry;'''OhthmUna has no affinity with the 
Badiolaria,frdffi, wHeh it is, widely ' separatCi^^ the absence of a 
central capsule' with its multicellular contents^The absence of 
yellow cells is another, though less important, poim which opposes 
itself to the association of Olatlrulim with the tife Eadiolaria. 
Notwithstanding these differences, however, Greeff not hesi- 
tate to refer it to the Eadiolaria, and place it there, in the family 
of the Ethmosphserid^. 

Another Besmothoracous genus has been described by Hertwig 
and Lesser under the name Mednoeystm. Like ClatJirulmai 
the body is enclosed in a single-chambered stalked test perforated 
for the passage of pseudopodia \ but instead of being hard and 
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Fig. 18. 



Fig. 18. 

I Microeometes paludosa, 

A. An indiyidual, shown in the act of obtaining 
its food ; p, psendopodia ; a greatly extended 
pBendopodium with food-masses passing along it 
to the body; <?, one of the orifices of the test. 
P. Bistal extremity of a psendopodium with food- 
particles engaged in it, B, Eeproduction by fission 
of the protoplasm within the teat, C. Encysted 
condition. 

(After Oienkowski.) 
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rigid as in ClatJirulina^ is soft, thin, and iiexiblo, and at the 
perforation is continued as a very short tubular prolongation 
round the pseudopodia. The round protoplasm-body does not fill 
the cavity of the shell, but swings in it free as if hung on the pseu™ 
dopodia which perforate the shell- walls. It contains an oval 
nucleus with nucleolus ; and close to its margin are situated one 
or more actively pulsating vacuoles. 

Eeproduction by division of the body into two segments was 
observed with great distinctness. 

Only a single species, J£ fellucida^'hm as yet been discovered* 
It is found attached by its stalk to the filaments of Alg» and 
other foreign bodies. 

To the Heliozoa rather than to any other group must probably 
be referred another interesting form which has been assigned by 
Cientow^ski to a new genus*. He gives it dhe name of Micro- 
eomeies puludosa (fig, 18). He found it in Eussia among gelati- 
nous The protoplasm-body lies free in the interior of a loose 

membranous capsule, whose wall, perforated in a few places, affords 
passage to the very long pseudopodia. The histological differen- 
tiation of its body is that of most Heliozoa, having a nucleus with a 
nucleolus, while two or three contractile vesicles exist in the peri- 
pheral layer. The pseudopodia, which are thrust out through the 
perforations in the shell, are but little branched, and are sometimes 
extended to a great length, in order to reach the food at a distance. 
The end of the pseudopodium may then be seen to flow round 
the nutritive particle such as an alga-spore, which, when thus 
captured, will, move along the path of the protoplasm filament 
until it reaches' the interior through one of the openings in the 
shell. During this transport the pseudopodial filament lies im- 
movable, while' new nutriment-particles move along ,it into the 
eapstile. ^ 

Besides' the reception of food being thus effected by the pseudo- 
podium 'enveloping the nutritious particle, the Microcometes has 
also the power of perforating alga-cells with the extremity of a 
pseudopodium, 'and then sucking out their contents in the man- 
ner of a Fhmpprelia. 

Multiplication takes place by the division' of the protoplasm- 
body into two parts, which are pressed out through the narrow 
apertures in the capsule. In 'the development-cycle there has also 
been observed a resting-state, in which, without leaving its capsule, 
Areh. f. micr. Anr^l. vol. xiii. 
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the body assumes a spherical shape, and, after expelling the un- 
digested remains of the nutriment, envelop b itself in a thick 
membrane. 

' As an aberrant form of the Heliozoa, from the typical members 
of which it departs chiefly in the want of the permanent spherical 
(homaxial) form, may here be included tbe Aotinolophus pedmcu- 
latmi^g. 19) of Fr. Eilbard Schulze. Under this name Schulze de- 
scribed a remarkable pedunculated Ehizopod which attaches itself 
to marine Algae and to Gomthyr<sea Loveni and other Hj droids. It 
presents itself in two different states. In one the body is quite 
destitute of hard parts ; in the other it is invested by a siliceous 
covering. 

Fig. 19. ' 



Actinokrphm pedu7wiilafus. A. State in which the bodj is destitute of hard 
parts. B. State in which the body is invested by a siliceous scaly covering 
through wbich the psetidopodia pass outwards to the Surrounding water. 


(After Schulze.) 
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„ In tile first state the body has usually the form of a pear^ attached 
by fits narrow, end to a long cylinfiricar stem* , It is very ,con« 
tractilCj howeverj and may assume a spherical or an egg-shaped 
form, No eKternal membrane or definite cortical layer can be 
detected. In its interior there is always a very excentric nucleus 
enclosing a very large nucleolus. In the centre pf the wide part 
of the animal lias a dark spherical body, whose true .nature , has 
not been ascertained. Its position ■ generall}^'" corresponds to the 
point in which the pseudopodia if prolonged inwardly would meet ; 
and Schulze thinks that in some cases he could trace .fine lines 
from it to the pseudopodia. In some specimens there occurrech 
besides the ordinary granules, numerous orange-red corpuscles, 
which, along with large nutriment -pellets, lay near the periphery. 
No pulsatory vacuole was found^. 

The pseudopodia occur only on the more distal part of the body, 
from which they radiate in all directions. The^ appearances are in 
favour of the pseudopodia being composed of a central firm axis and 
an investing cortical layer ; but on this point the author cannot 
speak decidedly, A complete withdrawal of the pseudopodia was 
never seen, the contraction of these processes being at a definite 
distance from the surface of the body suddenly stopped, as if by the 
presence of a thick perfectly hyaline investment, which the author 
thinks is really present in the form of a gelatinous excretion from 
the 'body, but which, fi*om its extreme transparency, is all but 
invisible. In this state the pseudopodia present the appearance 
of fine lines tipped each with a little granular mass of sarcode, and 
tile Aetimhplitm closely resembles a Fodoplirga. 

The stem is cylindrical, hyaline, and appears to be encased in a 
delicate sheath. In its interior may be seen several parallel, 
straight, longitudinal lines. 

Besides the individuals so formed, others occur with a manifest 
outer envelope. This shows itself- at first as a gelatinous invest- 
ment, so transparent as to be recognized only by its boundary 
contour, It is traversed by the pseudopodia and by the fine 
parallel lines from the interior of the stem. In a stage ' further 
advanced, a layer of very delicate strongly refringent plates has 
formed on the surface of the gelatinous ‘mantle, and is continued 
downwards over the stem. ^ The plates appear to be composed of 
silica, and ' ultimately acq^uire a tolerably regular hexagonal form, 
but never come so close as to touch one another by their edges, 

^ F, E, Soliutee, “ Bhizopodeiistudienf ' Arch, f. mier.Anat. vol. j. 1874 
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: ; ■Simiiltaneouslj with the formation of the siliceous investment 
.certain changes are going on in the interior. The nucleus divides 
into two; and each half^ surrounded by a peculiar clear area, recedes 
more and more from the other. The pseudopodia remain at first 
.quite unchanged and fully extended ; but by the time that the 
siliceous case is completed they have become entirely withdrawn, 
while the dark central body lias at the same time disappeared. 

■ ' The' condition ' thus attained is probably a true encysted or 
resting- state, to be succeeded by a division of the contents ; but 
Schulze was unable to follow it to its ultimate destination. 

The various organisms which I have now passed before you in 
review are confined to certain more purely Amceboid forms and 
to the recently established group of the Heliozoa, We 'are in- 
deb ted^ however, to receht investigations for our kno wdedge of 
many other sarcodic' beings, which, whether regarded in their 
completed forms or in their developmental history, are of great 
interest. Their introduction here, however, would extend the 
present address to a length far beyond its legitimate limits ; and 
their consideration must therefore be deferred to a future occa- 
sion.^ 


Contributions to the Ornithology of IN’ew Guinea. By E. 

’ BowdleE' Shaepe, E.L.S., E.Z.S., &c. Part II. — On the Or- 
*' nithoiogical collections formed by the late Dr. James in South- 
eastern New Guinea and Yule Island. 

[K«ad March 15, 1877.] 

'The localities where the collection now about to be described was 
formed, are well known to naturalists as the hunting-grounds of 
'theYtaiian traveller D’ Albertis, who has mad© us acquainted with 
’the features of the ornithology of Yule Island and the opposite 
coast of New Guinea. A melancholy interest attaches to the 
present collection of Dr. James ; for it is at once the first, and last, 
fhat ,we shall receive from , him. This young naturalist, whose 
career as a traveller commenced, so favourably, and whose energy 
trampled on so many difficulties, was murdered by natives, as 
mentioned in a communication of the Eev. S. Macfarlane in 
^Nature* for Nov. 16, 18?6 : — ‘‘We have just heard of the 
•massacre of Dr. James and his partner, a Swede, at Yule Island 
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by tbe natives of New G-uinea. They had gone in their large 
boat to the east side of Hail Sound to shoot Birds of Paradise^ 
when they were attacked by three caaoeSj and both white men were 
killed. The native crew managed to get away in the boat, and 
brought the sad news here (Somerset).” His collection of birds 
was placed in my hands by his friend, Br. Alfred E-oberts, of 
Sydney, to whom they had been consigned by the deceased tra- 
veller ; and the present paper is an account of this collection. All 
the skins were very wxll prepared, and the particulars of locality, 
date, and sex marked in most instances. The following is an 
account of the places where the collection was formed, furnished 
by Br. James to Dr. Eoberts : — 

“ Aleya is the native name for a ^ salt arm ’ which is situated on 
the opposite side of the mainland south-east of Yule Island, aod 
distant about six or seven miles. This salt arm passes through 
■an extensive mangrove swamp, and, after winding about for more 
than a mile in extreme length, terminates at the base of a slight 
rising ground, the latter being covered with dense scrub.” To 
the west, not over two miles distant, loom up several hills forming 
a short mountain-range, which runs about S.B. and N.W. Two 
of these hills, I fancy, are not less than six or eight hundred feet 
high. So this locality embodies both low swampy country and 
dry scrubby land.” 

Nicura. This is a village of fifteen houses, and about seventy- 
five inhabitants, situated a little north of east from Yule Island, 
and about ten or twelve miles distant. It is not more than 
three miles distant from the coast-line. The village is situated 
on a Mucal'i/ptm-muge of hills, I fancy not over 150 feet above 
the level ; about half a mile to the north of Nicura this range 
nf liUIs is broken by the valley down which the Niciira river 
W'cnds its tortuous w^ay. To the south and south-east, how- 
ever, this gravelly MuGalyptits-rnxige extends for many miles. It 
is not very wide, is hounded on the west by HalFs Sound for part 
;of its distance, and by a thick marginal belt of mangrove swamp — 
on the east by the valley of the Nicura, which is a low swampy 
country, in the main, supporting a very heavy growth of scrub and 
■forest trees. It is in the latter locality that birds abound, with a 
few of the Paradiseidse ; along the range of hills kangaroos and 
birds of prey, are to be found in great numbers. 

Selena is another salt arm, extending into the above-mentioned 
, belt of mangroves and terminating at its inland margin. It is 
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nortli of east from liere, and about seven or eight miles distant. 
It is a great native kangaroo hunting-ground. 

Paiton is a large village situated almost due north of Yule 
Island, and not less than fifteen miles distant. It is approached 
by a very small tortuous creek, which derives its water from the 
Anama river, I think. I fancy that Paiton cannot be less than 
six miles inland. It is located on a slightly elevated table- 
land and entirely surrounded by a low swampy country, through 
which runs the largest river in this section of countrys and in 
which occur many lagoons and creeks. There are a few slightly 
elevated points, which are open and covered with tall grass instead 
of scrub. It is a fine locality for Kingfishers, waterfowl, and nu- 
merous small birds. I only made a short trip to this village in 
January; when I visit it again I shall take more extensive notes. 

“ Yule Island is about four or five miles long and two and a half 
or three miles wide at the widest point. On the north side, or 
R.E. side, a small chain of hills extends along the water-line nearly 
the entire length of the island. On the N.E. side of the chain 
dense scrub occurs, whilst on the S. V. side is only found a few 
clumps of scrub and abundance of grass. Then a smaE valley 
occurs dividing, this chain from another of nearly equal propor- 
tions and possessing the same character. From the foot of the 
latter to the water-line, for a distance of nearly a mile, the island 
is low, slightly rolling, broken by ravines, and where not covered 
by banana plantations, presents a thick growth of tall grass finally 
terminating in a narrow marginal belt of scrub. A dense scrub 
occurs in the N.W. extremity, which is almost altogether low. 
From this latter locality nearly all my beetles have been collected. 
The Lepidoptera were obtained from low Yule Island in thick 
scrub. Yot having parchment for lahelling specimens in spirits, 
I have simply placed a general label on the outside.^’ 

The following appear to be the most important papers which 
iiave as yet been published on the ornithology of south-eastern 
New Guinea, with the exception of a few monographic essays by 
Count Salvador! on Goura, <&c., and certain Accipitres, which 
will be found in the ^ Anna! ’ of the Civic Museum of Genoa — 

1. T. vSalvadori, e L. M. B* Albertis. Catalogo di una eollezione 

di IJccelli delF Tsola Yule e della vicina costa meridionale 
della peiiisola orientale della l!luqva Guinea, raccolti da 
L. M. B’Aibertis. Ann.Alus. Civ. Genov. vii. pp. 797-839. 

2. Sharpe, E. Bowdler. Contributions to the Ornithology of 
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New Guinea. Part I.'-*— Notes on a Small Collection oi 
Birds from Soutli-eastern New Guinea. Joiirn, Linn. 
Soc. Zool. xiii. pp. 79-88. 

8, Salvador!, T. Oatalogo diuna seconda collezione di ITccelli 
raecolti dal Sig. L. M. -B’ Albertis nelP Isola Tule e sulla 
vicina costa della Nuova Guinea e di uiia piccola collezione 
della regione bagnata dal Eiume Ely. Ann. Mus. Civ. 
Genov., ix. pp. 7-49. 

These papers are referred to in the accompanying observations. 
The particulars attached to the specimens are from Dr. James’s 
MSS, labels. 

Order ACCIPITEES. 

Earn. EALCoKin.®. 

1. Haltaetus lettcogasteb. — H. leucogaster ( Gm.), Sharpe, 
Cat.B. i. p. 807. — Cimcuma leucogaster, Salmd, ^ W Albert, t. c, 
p. 804 ; Salvad, t, c. p, 10. 

^ a $. Tule Island, Jan. 1876. 

The specimen sent is quite adult, in full grey and white plu- 
mage. It measures as follows— total length 83 inches, culmen 
80, wing 28*2, tail 11, tarsus 4. The dimensions of this bird, 
which is marked a male, are larger than those given by me in my 
Catalogue ’ for the female ; and it is probable that some mistake 
has occurred in the last-mentioned work. 

2. Haliastub aiBEEFERA , — givvenem (F.) ; Shmpe, Oat, B, 
i. p. 815 : Sahad, ^ IF Albert, t, c. p. 804 ; Balvad. t. c. p. 10. 

ft. Adult. Mainland of New Guinea, east of Yule Island, 
Eeb. 1876. Beach scrub. 

8. MACH.iEEHAMnHU>s m, Wester m . ; Sharpe, Cat.S.]^. 842. 

a. Low Nicura, April 1st, 1876 , in very dense forest. Eyes 
Very convex, projecting ; iris bright yellow, very narrow ; feet 
lead- colour ; bill black. 

This is, in my opimon, the most interesting bird discovered by 
Dr, J ames ; for although not new to science, it is a remarkable fact 
to find a Machmrhamphm in New Guinea, especially wEeii one 
cannot find the slightest specific distinction between it and an 
example from Malacca. The British Museum possesses a Malaccan 
specimen, presented to that institution by Captain Stackhouse 
Pinwill ; and on comparing the Nicura skin with this, I cannot 
perceive the slightest diiference, unless it be in the slightly ,^less 
amount of .white on, the fore neck of the latter. In size the New- 
Guinea bird is smaller and may be a male. 
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Total 


a. Nicura (•Bmies) ... 

length. 

in. 

19*5^ 

Culmen. 

in. 

1-3 

Wing. 

in. 

14-5 

Tail. 

in. 

7*5 

Tarsus.' 

in. 

2*15 

b. Malacca (Bin will) 

19 - 5 ' 

1*4 

15*6 

7*4 

2*6 


The above measurements of the tarsus are probably more correct 
than that given of ti'ie tarsus in my ‘ Catalogue,’ the difficulty of 
measuring the type correctly being very great, owing to the spe- 
<dmen having been mounted. 

4. Baza aEiH-w^BBTr.— B. reinwardti {MiilL 4" Schl ) ; Sharpe^ 
Cat: B. i. p. 358. 

5 • Mainland of South-east Papua, eight miles from Yule 
Island, hTov. 1875. 

A bird in very fine plumage. Total length 16‘8 inches, ciilraen 
1*25, wing 12*5, tail 7*8, tarsus 1*35. 

5. Paxuiox leucooephauus, Gould*, Bharpe, Cat. B, L p. 45L 

a, d . Yule Island, Bee. 1875. Total length 19 inches, culmen 

1*8, wing l7*lj tail 8, tarsus 2T5. 

h, d. Yule Island, Bee.- 1875. Total length 24 inches, culmen 
1*1, wing 17'8, tail 5*7, tarsus 2*35. 

Order PICAEL^. 

Pam. PsiTTAcrn^. 

6. TEicsoanossns massexa, Bp . ; Sharpe, antet% p. 80 ; Salmi, 
t. e. p. 16. 

a, d ? • Mainland of S.E. Papua, Jan. 1876. 

e. Eucalyptus x'ange, mainland of S.E. Papua, east of Yule 
Island, Pel). 1876. 

I can perceive no differences in the plumage of the pair above 
mentioned. They measure as follow's « 

a, d * Total length 10 in., culmen 1*1, wing 4*45, tail 4%85, 
tarsus 0’6. 

b, $ . Total length 9*8 in., culmen 1 , wing 5*2, tail 4*1, tarsus 0*6. 

7. (4eoefbotiiis AEUEXsis. — G. aruensis ( G. M. 9rap ) ; Salmi, 
f B'dibert. f: c. p. 810 ; Bahai, t c. p. 12.— G. pueherani, Sharpe, 
an tea, p. 80. 

a, d • Mainland of New Guinea, Jan. 1876. 

1 have no doubt that the female bird referred' by me "to G. puake- 
rani (antea, p. 80) should reaHy belong to this species. , I have com- 
pared the male sent by Br. James 'witli the typical examples from 
the Aru Islands, and I find them to be of the same species, though 

LINK. JOTOX.— ZOOnOOT, TOIi. XTIX. 26' 
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the Papuan bird is ratlier larger and has got ii more orange tint 
ill the face, this being not so deep rosy red. 

8. Cyclop siTTACiTs cebticali§. — G, cervicalis, Snimd . ^ 

Albert. c. p. 811 ; Bahad. t. c. p. 12. 

a. Eucalyptus range, mainland, east of Yule Island, Eeb. 1870. 

The following is a description of this Parrot, \rhicli has been, 
apparently with good reason, separated by Count Salvadori : — 

General colour above grass-green, rather deeper on the mantle ; 
head vermilion, rather more orange on the crowm, the nape and 
hinder neck cobalt, continued in a band down the sides of the neck, 
which are also slightly washed with blue ; sides of face and ear-coverts 
bright vermilion, as also the throat and fore neck, the latter mixed 
"with orange-yellow, the bases to the feathers being of the same 
colour ; across the chest a band of bright ultramarine continuous 
with the band down the side of the neck ; some of the feathers of 
the breast below this blue band orange, with bluish green bases ; 
remainder of under surface yellowish green, darker green on the 
lower flanks ; the sides of the breast and under wing-coverts bright 
verditer-hlue, the greater series yellowish; the under surface' of 
the quills blackish, yellow along the inner webs ; upper wing- 
coverts grass-green like the back, those near the edge of the wing 
blue ; primary-coverts and quills blackish, externally greenish 
blue, with a narrow edging of yellow towards the tip of the outer 
web ; the secondaries darker green and more like the back ; tail 
grass-green, narrowly edged with brighter green. Total length 
7*8 inches, ciilmen 1, wing 4*0, tail 2*1, tarsus 0*6. 

Pam. CrcTJLiniE. 

0. Lampbococcyx Lucinus.— L. lucidiia (Gm.); Salmd. ^ 

u. Aleya, April 1876. 

10. Eubyhamis cyahogephala.— E. cjanocehala ( Zatk ); 
Sahad, t e. ix. p. 17. 

cr, d ad. Yule Island, h, r, 6 juv. Yule Island, Dec. 1876. 

11, Cehtbopus spiloptbbus, Gm^; Sharpe, anted, p. 81.— 
Polophilus nigricans, Salmd. t. c. p, 17. 

a-G, d. Yule Island, Fov. Dec. 1876. d. Nicura, Dec, 1876. 

These specimens belong to the same species as the Fort-Moresby 
bird referred to above {anted, p. 81), and I have no doubt that 
F&lopMIm nipricans of Salvadori (L c.) is the same species. 
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12. Ceh'Teopus mejtebeki. — Nesocentor meuebeki (Zees,); 
Bcd'Dad. t, e, p. 17. 

a. Aleja, April 1S76. Iris brighi; brick-red; bill Mack at tbe 
base, liorn-coioiired at the tip ; feet black. 

Earn. Aloebinii)^. 

13 Algxoke pusilla. — ^A. pusilla, Gould; Slimy Momgr, 
Alced, pL xvi. 

a, c?. Aleja, S.E. New Q-uinea, April 1875, Eyes dark hazel ; 
bill black ; feet and tarsi lead-colour. 

Aii adult bird in full moult. Total length 4*5 inches, culmeii 
1, wing 2, tail 0*95, tarsus 0*3. 

14. AncxosTE LEssois^i. — A. iessoni, Cm ^, ; Salmi, t. a. p. 19. 

a, <S . Mainland of Nevx G-uinea, eight indes from Yule Island, 

November 1875. 

This specimen agrees very well indeed with other Papuan skins 
of A. Iessoni, resembling them in the large size of the bill and also 
in the purple shade on the flanks. In the specimen obtained by 
Mr, Stone the blue was confined to the sides of the breast. 

15. Halctok sakctus. — Sauropatis sancta (F, Sdmd, 

4‘' jy Albert, t. c. p. 814 ; Salvad. t, c. p. 19. 

a, $ , Yule Island, April 1870, 

10. Ta]VTSIpteea MiCBOBHXis^cHA, sp. n. — Tanjsiptera gaktea, 
Gray (var. minor), Sahai. # IZAlhe^'t. i, c. p, 815 ; Salmi, t c. 

p. 21. 

$ ad. Simiiis T. galatem, sed multo minor, dorso nigro, minus 
cceruleo lavato, rostro parvo prsecipue distinguendus. Long, tot. 
15*3, culm. 1*3, ak 4*05, caudm 10*2, tarsi 0*6. 

Adult female. Crown of bead and nape cobalt-blue, a little 
brighter round the edge of the crown and on the nape, and slightly' 
dashed with silvery cohalt over the eye, the forehead rather duller 
blue ; lores, feathers below the eye, and the ear-coverts black, 
slightly washed with deep blue, as also are the sides of neck, mantle, 
back, and scapulars, on which, however, the blue shade is not so 
apparent ; wnngs black, the wing-coverts and secondaries exter- 
nally deep purplish blue, the innermost of the greater and median 
coverts bright cobalt, forming a shoulder-patch ; lower back, rump, 
and upper tail-eoverfcs pure white, the latter with an indistinct 
narrow fringe of dark blue ; tail white, the outer feathers more 

2f>* 
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or less edged witli blue towards the tip, the two long centre fea- 
thers blue with a long white spatula, the base of these twoplurnea 
irregularly white in the centre and along the inner edge, the next 
two feathers with reiiiams of blue near the base of the shaft ; 
moustache and entire under surface of body pure white, the sides 
of the upper breast black ; under wing-coverts white, the lesser 
plumes on the upper band of the wing hliie-black, shading into 
brighter blue on the edge of the wing itself ; bill red ; feet dusky. 
Total length 15-5 inches, cultnen 1*3, wing 4, tail 3'9, centre fea- 
thers 9 ‘7, tarsus 0:6. 

a, $ ad. Mainland of S.E. New Gruinea, about eight miles from 
Yule Island, Nov. 1875. 

$ jiiv. in change, c, pull. Iris dark brown ; upper mandible 
black, the lower one dirty white ; feet pale lead-colour, d. Main- 
land of South-east Papua, Feb. 1876, 

Count Salvador! has already alluded to the smaller size of the 
Tunpi^tera of south-eastern New Guinea j and this character 
seems so well marked in the numerous specimens which I 
have examined that I think the bird may well be specifically 
separated. For comparison with the dimensions above re- 
corded, 1 now give those of some skins of Tanysiptera galatea 
in .the Museum collected by Mr, Wallace. 

Centre 

Total tail-fea- 

length. Culm. Wing. Tail, tliers. Tarsus, 

" in, in. in. in. in. in, 

a, 5 ad. ~WMgiou {Wallace) 13*7 1*55 4*0 4*6 8*3 0*7 

ad, Waigiou (Wallace) 17*5 1*55 4*35 5*2 11*5 0*7 

17. Daceuo iotebmebius. — D, intermedins, Sahad. Ann, Mm, 
Oip, Genov, ix. p, 15. 

a, 6 * Mainland, South-eastern Papua, Jan, 1876,, Total length 
16 inches, culmen 2*8, wing 7*75, tail 5*3, tarsus 0*9. 

5, 5 . Mainland, S.E. Papua, Jan. 1876. ■ Total lengtli 18 inches, 
culmen 2*9, wing 8*1, tail 5*85, tarsus 0*95. 

c, 2 • Port Moresby, November 1876. Total length 1 7*5 inches, 
culmen 3*25, wing 8*2, tail 5*9, tarsus 1. 

AduU male. Back and scapulars brown ; the least wing-coverts 
brown, slightly washed with blue; median wing-coverts cobalt, 
the greater series blackish brown, washed with blue at their ends, ; 
primary-coverts blackish on the inner webs, blue on the outer 
quills, blackish externally,; the secondaries ultramarine blue, edged 
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with white at the tips ; the primaries white for half the inner w^eb 
and at the base of the outer one ; back, rump, and upper tail-co?erts 
cobalt, the feathers of the upper back white washed with lilac, the 
tips only being blue ; tail blue, tipped with white, the outer fea- 
thers broadly notched with white for their entire extent, the ends 
of these feathers being white barred across with blue ; crown of 
head and nape white, broadly streaked with dark brown ; lores 
white, with narrow brown shaft-streaks ; round the hind neck a 
.collar of pure white ; cheeks, sides of neck, and entire under sur- 
face of the body pure white, the flanks and under mug- coverts 
with a few obscure sigzag lines of brown ; thighs thickly barred 
with brown. Total length 17 inches, culmen 3'2, wing 8*05, tail 
3*25, tarsus 1*05. 

Another bird, marked by Br. James as a male, hut which I 
should take to be a young female, is more buff underneath, with 
remains of dusky edgings to the feathers, the throat whiter ; on 
the upper surface the brown colour of the back is paler, with re- 
mains of dusky brown darker bars across the feathers ; the white 
collar has also remains of brown edgings ; upper tail-coverts and 
tail deep fcaivny red, barred across with blue, the ends of the tail- 
feathers white, much broader on the outer ones. Total length 
17*7 inches, culmen 2*75, wing 8*2, tail 5*75, tarsus 1. 

This species seems to be very fairly distinguishable from the 
other Laughing Kingfishers, being uniform below. The other 
characters mentioned by Count Salvador! in his originaiffescrlption 
are not of great value, the size being very variable, and the breadth 
of the stripes on the head depending upon age. 

18. Bacelo OAXUDiCHAuni. — Sauromarptis gaudichaiidi, Sahad. 
# JJAlhert, t, c. p. 816 ; Salmd. t, c, p. 15. 

a, c?. Mcura, December 1875. 

A male with blue tail. Total length 11*2 inches, culmen 1*95, 
wing' 5*15, tail 3*95, tarsus 0*65. 

19. Meliuoba collabis, sp. n. 

If. similis i¥, macrorMnmf sed torque coilari postico albo dis- 
tingueiidus. Long. tot. 10*8, culmen 1*85, ate 4*7, cauds0'3*6, 
tarsi 0*8. 

a, d . Adult, no label, h, 2 - LowAleya, Feb. 1876. Iris dark 
hazel ; bill black ; feet and tarsi pale yellow, c, $ . Mainland of 
S.B. Papua, Feb, 29, 1876, 

General colour above black ; the feathers of the forehead mi- 



314 


ME. E.-B. SHABPE OK THE 


nutely tipped with oclire^yellow, some of tlie plumes on the crown 
with verditer-blue, those of the nape with tiny spots of ochre ; a 
line from the base of the nostril to above the fore part of the eye 
whitishj with a bluish tinge ; feathers round the eye black ; ear- 
coverts fulvous, the feathers edged wdth black, a broad streak of 
which runs along the cheeks; sides of neck and a collar round 
the hind neck white ; back brownish black, largely spotted with 
ochre, somewhat shaded with greenish, the feathers being all 
tipped with this colour ; wing-coverts coloured like the back, the 
greater series rich ochre at their tips ; quills brown, the seconda- 
ries edged with rufous hrowm ; lower back, rump, and upper tail- 
coverts dark brown, tipped writh ochre ; tail-feathers brown, ob- 
scurely edged with greenish and tipped with dull ochre ; entire 
under surface of body huffy wfoite, including the under wing- 
coverts ; sides of body brown, tipped with reddish ochre. 

Fam. Buceeotidje. 

20. EaTTinocEiios etjeicollis. — E. ruficollis (F.); Salmi, 
t c. p. 10. 

I, Aleya, March 1876. 

A pair of young birds in fully adult plumage. 

Fam. CAPEiMULo-ipis. 

21. Capbimulcts macbuebs.— 0. macrums, Eorsf. ; Sahml 
1 c. p, 23, 

a, Tule Island, April 1876. Iris very dark, cornea very convex 
and projecting ; bill black ; feet and tarsi dark lead-colour. 

22. ^gotheles bekkettt.— IE. bennetti, Scdmd. # E'AJhrt. 
Ami, Mus, €w, Genov, vii. p. 817 ; Salmi ho, cit. ix. p. 23. 

Aleya, April 1876. Eyes dark hazel; feet and tarsi 
almost white. 

G-eneral colour above grisly brown, minutely vermiciilated with 
greyish white ; the head blacker than the back, a few feathers here 
and there vermiculated in the same manner with white, the mark- 
ings on the hinder neck somewhat more coarsely indicated and 
marking a faint collar ; wing-coverts exactly resembling the back ; 
quills nearly uniform dark brown, faintly notched with greyish 
white on the outer web, the secondaries minutely vermiculated 
and resembling the rest of the back ; tail blackish, with remains 
of ten faintly indicated bars of greyish white, the bars vermicu- 
lated and of unequal width ; rictal bristles black, greyish white at 
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base ; ear-coverts and clieeks black, obscurely barred across with 
brown ; under surface of body blackish brown, coarselv vermicu- 
lated with white in transverse bars, these white bars becoming 
broader on the breast* the abdomen pure white, with a few re- 
mains of brown zigzag bars ; sides of body and thighs blaekish, 
verniiculated with white bars like the breast ; under tail-coverts 
white, with narrow dusky brown transverse bars ; under wing- 
coverts blackish, the innermost and the axillaries barred with 
white. Total length 9*5 inches, culnien 0*55, wing 4*65, tail 4*3, 
tarsus 0*7* 

This seems to be a very well-pronounced species. It diiiers 
from all the other species that I have seen in its blackish colour, 
especially about the cheeks, which are black, with only a few 
transverse light bars ; the bands on the tail also are very few in 
number, being only nme. 

In examining the species of JEgotkeles in the British Museum, 
I must say that they seem to be at present imperfectly charac- 
terized. Mr. G-ould’s figure of lemogmter^ for instance, is 
figured with nine bands, whereas all our specimens have at least 
twelve or even thirteen bands. In South Australia there appears 
to be a species, not well discriminated, with dark brown ear-coverts, 
minutely barred with dull white. This form seems not to have 
been represented in Mr. G-ould’s work. 

Order PASSEEE.^. 

Fam. PiTXiDiE. 

23. Pitta soym guinejs.—P. novm giiinese, Mall # 8eM. ; 
Salvml f. c. p. 37. 

a, c? . Aleya, April 1875. Total length 6*3 inches, ciilmen 0*9, 
wing 4*1, tail 1*3, tarsus 1*45. 

h. Aleya, April 1875. Byes dark brown ; bill entirely black ; 
feet and tarsi dark slate-eolour. 

Fam. Tuebidjj. 

2-i CiSTicoLA EUEiCEPS. — Cisticoia, ap., Sdmd, t e, p. 35« 
d* * Tule Island, November 1875. 

Cj df 2 ^ Yule Island, December 1875. 

25. Maotbus, ALBOsCAPiJLATTJs.— M. alboscapulatus^ Meger; 
Salmdori, 1 a. p.' 36 j Gould, B, N. Guin. pt* iv.— M. naimii^ 
Salvud, ^ B'* Albert, t. a, p. 827. ■ ^ 
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d. Mcunij Bee. 1875. Total length 4‘3 inchea, culmen 
0'65, wing 1-8, tail 1‘6, taraiia 0*8. 

Fain. CusTNyaiinT.. 

26, OiNNXRis FREHATBs. — Cjrtostomus frenatus (S. MfUl ,) ; 
Salvad. ^ B' Albert, t. c. ^ p. 825 ; Salvad. t. c, p. 30. — Cinnyris 
frenatus, Shelley^ Ifonogr. O'mnyr. pt. iii. 

$ . S.E, 'New Guinea. 

Fam. Melipiiagio^e. 

27. Glyciphila mobesta, Gray, P. Z. S, 1858, p. 174. 

a, ( 5 . Mainland of South-east Papua, Bee. 1875. 

I have compared the specimen sent with the type from Aru 
Islands in the British Museum, and can find no specific differ- 
ence. 


Fain. M'uscicapid.e. 

28. Tonopsis bonapartii. — ^Todopsis, sp., Salvad. Ann. Mm. 
Civic. Genov, ix. p. 19.' 

a. Mainland of New Guinea; east of Yule Island, Feb. 1876, 
Inhabits clumps of trees and shrubs in the midst of scrub. 

h, d. Mainland of New Guinea, eight miles from Yule Island, 
Nov. 1875. 

The specimens above named so closely resemble T. bonapartii 
of the Aru Islands that they seem to be specifically identical ; 
the shade of blue above is the least bit more purple ; but beyond 
that I can see no differences whatever, 

29. Piezorhtnchtjs nitibus. 

a?' $ d’ Island, Nov. 1874, April 1876. 

30. Arses telesoophthabmus. — A. telescophthalmus (Gmi,); 
Salvad. ^ U Albert, t e. p. 819; Sahad, i. c. p. IS. 

a, d. Nieura, Bee. 1876. 

h. Nicora. Eyes very dark brown, surrounded by a disk of 
light blue ; bill pale blue at base, lighter at tip ; feet and tarsi 
dark leaden colour. 

c, Mainland, S.E. Papua, Feb, 29, 1875. 
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Fam. Layiibjs, 

31. Pack YCEP ii ALA, sp. 

a, Aleya, April 1876. Eyes very dark; bill entirely black; 
feet and tarsi lead-colonr. 

A. single skin of a Fachyce^hala close to P. grueiceys^ with the 
same dark head, and probably identical with the latter, though it 
differs slightly in the coloration of the buff breast. 

32. Ck-agticus oassictjs. — C. cassicus {Bodd ,) ; Balvad, ^ 
jyAlberi. t, c. p. 823 ; Salvad, t, e, p. 30; BJiarpe^ antea, p. 82. 

h. Aleya, April 1876. 

33. Ceacticits me^'talis. — C. mentalis, Sahad, ^ B' Albert, 
t. €, p. 28. 

6 • Nicura, Bee. 1875. 

This species is a perfectly distinct one. The specimen sent 
by Br. James is in intermediate plumage, just putting on the 
adult Black-and-white dress. 

Fam. Campephagip-®. 

34. Eboliosoma melas.— E. melas {S, Mull); ^alvud, § 
jyAlberl t. a. p. 821 ; 8ahad, f. c. p. 27, 

a, Aleya, April 1876. Iris dark brown, almost black.; Mil, 
feet, and tarsi black. 


Fam. Peioyopim. 

35, Rictes feeeugiyea,. — R. ferrnginea, Rj?. ; Salmi. /. c. 
p. 30. 

a, Aleya, April 1876. Iris wFite; bill black; feet pale lead- 
colour. 

$ , Nicnra, Dec. 1875. 

Fam. PAEABisiin,®. 

36. Mayucobia atba.— M. atra (Zm.); Bahad, ^ J)' Albert, 
1 e, p. 828 ; Bahai, t e. p, 40. 

a, <8*' Yule Island, April 1876. Total length 15*5 inches, cul- 
men 1‘65, wing 7*35, tail 6*5, tarsus 1*65. 

h, d* Aleya, April 1876. Total length 15’7 inches, culmen 
1‘6, wing 7*7, tail 7*0, tarsus 1*65. 

c, d. Mamland of S.E. Papua, Jan. 1876, Total length 16 
inches, culmen 1*65, wing 7*7, taiF6*9, tarsus 1*05. 
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37. rARAHisiSA UkmikTSA., — V, raggiaua^ i^cl ; Sakad. 4' 
D' Albert, t. c. p, 829 ; Sahad, t. c. p. 38. 

6 jHV. Aleyaj April 1876, 

Z)j $ ad. Aleja, April 1S7G. 

Pam, Gobtidji. 

38. CoBONE oBBtJ, Mull. ; Bharpe, Gat. B. iii. p. 45. 

d - Yiile Island, Nov, 1875. Total length 18*5 iiiches, 
culmeii 2*5, wing 12 •35, tail 7*3, tarsus 2*3. 

Pam. OmoLTDJE. 

39. Oeiolits stbiatus. — ^U^iimeta striata (Q. ^ G.); Sahad. Sf 
jy Albert, t, e. p. 828 ; Sahad. t. c. p. 39. — Orioiiis striatns, Sharpe^ 
antea, p. 82. 

a, ? . Port Moresby, Nov. 1876. 

Pam. SxxTBifiniE. 

40. Gaeobkis yibibescetsts, Grap ; Sharpe, Ibis, 1876, p. 47. — 
C. metallica, Sdmd> ^ Albert, t. c. p. 827 ; Salvad. t, c. p. 38. 

a, cj. Yule Island, Nov, 1874. 

Count Saivadori identifies the Yule-Island bird with O. metak 
lica ; but it agrees better with 0. viridescem, with a Dorey speci- 
men of which I have compared it ; and it agrees with the latter in 
wanting the purple shade upon the flank so conspicuous in the 
true 0. metallica. 

41. EiJiiABES PTUMONTI.— Mino dumonti, Less.; SaJmd. 

I)' Albert, t. c. p. 328 ; Sahad, t. c. p. 31). — Eulabes tluinonii, 
Sharpe, antea, p. 82. 

a, $ . Aleya. 

Order COLIJMBJl. 

Pam. CoLifMBinjB. 

42. Gouba AABEBTISII.— G. scheepmakori, 

Amt. Mm. Gw. Genov, vii. p. 797 (nee Mnseli).--G\ albertisii, 
Sahad. Att, B. Ace. Torino, xi. pp. 627, 680, var. vii. 

a-’C. Mainland of South-east Papua, Peh. 1878. 

Pive 'Specimens of this fine Pigeon were S'ent. I give a detailed 
description of the species, which has' not been sent to England 
before, and I add an account of a fine individuaL 

Adult General colour above greyish, blue, rather lighter on 
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tlie upper tail-coverts ; tail blue, witb a broad terminal band of 
biuisli wliite ; wing-coverts greyish blue like the back, tlie greater 
series milky white tipped with maroon^ forming a large alar spe- 
culum, the outermost and innermost of the greater series blue 
tipped with maroon ; quills dark greyish blue, deeper on the 
outer web ; head with the usual enormous crest, many of the long 
crest-plumes being bluish white at their tips, imparting a silvery 
appearance ; crown of head and sides of face rather clearer blue 
than the back, the feathers in front of and round the ©ye, as w^ell 
as the fore part of the cheeks, Mack ,* throat and fore neck blue, 
the latter somewhat purplish; rest of under surface of body rich 
maroon ; the lower abdomen, vent, and under tail-coverts greyish 
blue, as also the under wing-coverts and lower surface of the 
quills. Total length 31 inches, wing 15*6, tail 11*0, tarsus 
3*65. 

Count Salvadori is, in my opinion, quite right in keeping this 
fine Pigeon distinct from (r. sclieepmaheri of Pinsch, as the whitish 
tips to the crest-feathers, the maroon tips to the specular coverts 
of the wing, and the absence of a black band along the upper edge 
of the alar speculum present characters which differ so strikingly 
from G, scJieepmahefij that it is impossible to believe that they 
can be identical. 

• 43. PHLOOCEifAS JOBiEHSis. — Chalcophaps jobiensis, — 

C. margarethm, Salmi. ^ Albert, t c. p. 836 ; Salvai. t. c. p. 44. 

a. Adult without label. 

b. Mainland of S.E. Papua, Feb. 29, 1876. . 

44. Chaecophaps chetsochloea. — C. chrysochlora ( Wagler); 
Salmi. If Albert, t. (?. p. 836 ; Salvai. t. c. p. 43. 

a. Aleya, April 1875. Eyes dark brown ; feet and tarsi colour 
of recent muscular tissue. Total length 10 inches, ciilmen 0*85^ 
wing 5*9, tail 3*75, tarsus 0’9. 

b. Mainland of S.E. Papua, Feb. 29, 1876. Total length 10*5 
inches, cuimen 0*85, wdug 6*1, tail 3*6, tarsus 0*85. 

Earn. CABPOPUAGIBiE. 

45. Caepophaoa pikok. — G. pinon {Q. ^ G.) ; Salmi, t. c. p. 41» 

a. Mainland to the east of Xule Island, Feb. 1876. 

46. Caepophaoa mfellebi, — C. muelleri, Temm . ; Salmi, t. c. 
p. 41, 
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ay 6^ Mainland of S.E. Hew Q-uinea, about eight miles from 
Yule Island j Nov. 1875. 

Pound also by I) ’Albertis on the Ply river. The present spe- 
cimen measures — total length 17 inches, culmen 1‘1, vring 8*85, 
tail 6*5, tarsus 1*15. 

47. Ptilokopus coROKxrnATUS. — P. coronulatus, Gra^ ; Salvad. 
^ D' Albert, t. e. p. 833 ; Sahad. t. e. p. 42. 

a. South-east Papua. Total length 8*5 inches, culmen 0*55, 
wing 4*4, tail 2*65, tarsus 0*8. 

h. Aleya, April 1876. Iris deep red; bill light brown; feet 
and tarsi colour of recent muscle. Total length 8*3 inches, cuP 
men 0*55, wing 4*6, tail 2*61, tarsus 0*8. 

€, Aleya, April 1870, 

Order GRALL.^. 

Pam. OHARABBIIDiE. 

48. Squatabola iiEnTEPicA (X.); Gm^y Mand-h B. iii. p. 13. 

ay 2. Yule Island, Nov. 1875. 

The specimen is apparently an old bird in Ml winter plumage ; 
at all events, it has no trace of the golden speckling which is cha- 
racteristic of the young bird of the year, 

49. Actitis hypoleucus (X.) ; Grayy Mand4. B . iii. p. 46. 

ay d . Yule Island, Dec. 1865. 

The specimen sent is a male in nearly adult wdater plumage, 
some few remains of immaturity being apparent in the mottlings 
on the wung-coverts. 

50. NiTMEKrys cyanopus, V. ; Grayy MmidA X. iii. p, 42. 

ay 6 . Yule Isknd, Dee. 1875, 

Total length 21dnches, culmen 6*3, wdng 0*4, tail 5*9, tarsus 4*4. 

1, Pam. Ballidas. 

51. PoRPiiYBio Mui^i^opTEBiJS,— P, HieianopteniB (Temm .) ; 
Salvad. t. e. p. 48. 

A specimen without ind^s^ion of exact locality. 

Pam. AEnEii).®;. 

52. BtJTOBiUES JATAifiCA, Sortf- > Grayy MandA. B, iii. p. 31. 
ayd. Yule Island, Dec, 1875.. 

Total length 18 inches, culmen \ 2*7, wing 7*25, '' tail , 2*6, 
tarsus 1*9. ' 
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5B. Tigeisoma heliosylos. — Botaurug beliosjlos, Less, Voy, 
€oq. pi 44 ; Grmj^ Hand-l B, iii. p. 32. 

Adtdt, General colour above black, transversely banded with 
deep ochre ; crown of head entirely black, the nape also less di- 
stinctly banded with ochre wing-coverts resembling the back ; 
the edge of the wing white, forming a conspicuous patch ; quills 
black, the primaries with a slaty, grey gloss, the ochreoiis cross 
bands being more broken and forming mottiings, paler and inclin- 
ing to white on the inner web; lower portion of the back and 
rump creamy white, tinged with ochre on the upper tail-coverts, 
the longest of the latter being slaty black towards their tips, with 
oval spots and transverse bars of ochre; tail blackish, tipped 
with a narrow band of oehraeeous, and crossed with seven other 
bands' of the same colour, increasing to nine in number on the 
outer feather ; cheeks and ear-coverts white, transversely barred 
with black ; throat pure white, the lower part with a few wavy 
lines of dusky black ; the fore neck and chest and ruff deep ochre, 
broadly banded across with black ; rest of under surface of body 
uniform pale fawn-colour, shading off into white on the abdomen 
and under tail-coverts ; under wing-coverts creamy white* Total 
length 30 inches, culmen 4T, wing 13-8, tail 5*8, tai’sus 4’2. 

a. Mangroves of Aleya, March 1876. 

The figure in the Atlas to the Voyage of the * Coquille ’ is very 
bad, and does not do justice to this fine Bittern, being much too 
dull in colour and not showing the oehraeeous colour of the under- 
parts. 


Order AlSi SEBES. 

Earn. Anatidje, 

54. Taboena eadjah, G-arn ; Qif'ay^ Mandd, B, iii* p* 80. 
a, r. JSTicura, Bee. 1875, March and April 1876, 
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Notice of two large Extinct Lizards, formerly inhabiting tlie 
Mascarene Islands. By Dr. A. G-uktiieb, E.E.S., E.L.S,, 
Keeper of the Zoological Department, British MuseiiirL 

[Bead March 15, 1877.] 

I, — During an examination of remains of Birds and Clieloiiiaiis 
from the Mauritius, especially the Mare aux Songes, the locality 
famous for its yield of Dodo-bones, I recognized in some frag- 
ments parts of the skeleton of a Lizard. They were not iiiiine- 
rous, and consisted of a short fragment (with three teeth) of the 
maxilla, five fragments of the mandible, seven more or less perfect 
femurs, and portions of three humeri. Some had been collected 
by Mr. Edward Newton, to whom science is so much indebted for 
the better acquaintance with the extinct fauna of the Mascarenes, 
others by Mr. H. H. Slater, ojie of the naturalists accompanying 
the “ Transit-of-Tenus Expedition. 


Fig. 1. 




Imperfect maiidiulc <n‘ Didosunruiy (niiithcr, of natural sim 

A, the internal, and B, the external Biirface. 

The mandible is an extremely solid and thick bone, wiib Bleu- 
rodont dentition, and with the alveolar edges fai’ apart. In the 
least fragmentary example the entire dentary and part of the 
articular have been pi^eserved ; but the articulary surfiice has been 
broken away, so that we remain ignorant as to the form of the 
joint and the part behind it. The dentary is 87 millims. long, 12 
millims. high behind, and 7 millims. thick in its middle. Its outer 
surface is very convex, smooth, perforated in its anterior half by a 
series of five foramina, mentalia. It rapidly tapers in front, and 
is moderately deeply cleft behind for the reception of the articular 
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bone. The junction between the two bones is Tery close, without 
vacuity or foramen on the outer surface. The splenial consists 
of two pieces, the anterior fitting into the deep inner notch of the 
dentarj, participating in the formation of tlie inner foramen ; the 
posterior piece is small, and, barely touching the dentary, lies along 
the lower side of the articular ; it terminates anteriorly in tlie 
perpendicular from the coronoid process. The coronoid is small, 
its process not quite vertical to the longitudinal axis of the man- 
dible. _ 

The teeth were closely set, small, about 24 in number ; the an « 
terior were probably conical and pointed, but the posterior, of which 
several are preserved, have very obtuse summits. 

Shafts of three humeri have been preserved, one with the distal 
end complete, and another with a portion of the proximal extre- 
mity. This bone does not appear to differ from the type of other 
Pleurodont lizards. It is about 39 milliiiis. long, with a thin 
and slightly compressed shaft, with the ulnar tuberosity dilated 
and much projecting, and with the radial margin compressed into 


Fig, 2. 



Diilerent aspects of (A, b, c) the imperfect huinems ari<.l (,i», e, p) a perfect 
femur of Didosmmis mauritmim. All of natural dimensions. 

a sharp edge above the condyle ; the supracondylar foramen per- 
forates this sharp edge, just above the condyle. The distal extre- 
mity is 13| miilims. broad. 

The specimens of femur are nearly of the same length (46 mii- 
lims.), but some have a somewhat stouter shaft than others. The 
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is much stouter than that of the humerus. Also tliis boiio shows 
310 deviation from the ordinary Lacertiau typo. 

The bones before us are sufficient to give an idea of the size of 
this Lizard ; b}' comparing them with the skeletons of a Monitor 
and of a large Seincoidj I infer that the Lizard of Mauritius must 
have had a body of between 14 and 15 inches in len.gihj the tail 
not included. 

The question as to its affinities is much less easily answered^ 
the peculiarities of the mandible being apparently rather generic^ 
and not indicative of a family type, and the leg-bones being of too 
genei'al a type to be of much use in the solution of the problem. 
The Pleurodont families which can come under our consideration 
are : — 

1. The Monitoridm^ which are distinguished b}'' a much smaller 
Buniber of powerful teeth than we find in tbe Mauritian Lizard. 

2. The Teiim and Lacertidce may be excluded, tlie former as 
being confined to the New World, the latter as being composed 
of species of small size* 

3. Among the lymnidm all the genera approaching the Mau- 
ritian species in, size are provided with notched teeth. 

4. Thus, then, remain the families of Zonuridcd and Scincidm^ 
both of which are well represented in the tropical parts of Africa, 
Madagascar, and even the Mascarene Islands. The dentition of 
many of them closely resembles that of our Lizard, especially in 
the obtuse form of the crown of the tooth. Borne, like Zonurm^ 
Gerrliosaurm^ and O^cIoduSy approach the Mauritian form in size. 
In members of both these families there is a similar disproportion 
of thickness between humerus and femur, as in our Lizard. Thus 
it seems very probable that it will ultimately prove to belong to one 
of these' families ; but so much appears to be certain, from a com- 
parison, of its mandible with those of the other principal generic 
types, that it is sufficiently distinct to deserve being' placed in 
a separate genus, for which I propose the name Bidosiiumff ni{(u- 
ritimius, 

II, — Mr. Slater collected in Eodriguez, with remains of the 
Solitaire and Tortoise, several bones which he recognized as the 
remains of a Lizard, possibly belonging to the family of Skinks. 
In my opinion it is a Geekoid Lizard, which, as far as the evidence 
before us goes, cannot be separated from the genus Geoho ; but 
the species from Rodriguez appears to have attained a much larger 
size than Qeclf^overm (to which it is very similar), or Than any 
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otter Q-eckoicI known. Referring, tlieuj this Lizard to the geiina 
mentioned^ I eoncur in Mr. Slater’s proposal of naming it after 
Mr. E. Newton, — GecJco neioto^iiL 

The bones collected consist of two parietals, posterior half of 
right ramus of lower jaw, right humerus, right half of pelvis, five 
left and two right femurs, and therefore must have belonged to 
at least five individuals, of which the one indicated bj the pelvis 
was the largest. In the following description these bones have 
been compared with the skeleton of a GecJco verus, the vertebral 
column of which is 100 millims. long (exclusive of the caudal ver- 
tebrae), and the skull 45 millims. 

The parietal agrees in size and shape entirely S* 

with that of G* verus, in which the twm long pro- 
cesses into which this bone bifurcates behind are 
separated by a large vacuity from the parocci- 
pital. Ill Phehuma (-which genus is so -well repre- 
sented in these islands and on the coasts of this 
geographical region, and which might have been 
expected to occur in Rodriguez) the painetal has tipper^ aspect, 
quite a different shape (Pr and its pos- 

terior processes are adpressed to the paroecipital 

The articular^ piece of the mandible differs nowise from that of 
G. verws ; like the latter it is produced behind the condyle into a 
hamate grooved process, which, however, is much more concave on 
its upper surface in the Rodriguez species than in G. verm. 



Fig. 4. 



Humerus of Gec/co newtomif mt size. A, anterior, B, posterior, C, ulimr, 
and B, radial aspects of bone. 

The hmierm offers a more striking difference from G. verms than 
the preceding bones'; it is much stronger, and especially its ex- 
tremities are comparatively much, more dilated. Its head, is 
transversely elongated, passing into a curved and projecting pro- 
minence, which 'answers to .the ulnar tuberosity. The radial 
30vm . — ssoonooTy von. xiix, 27 
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crest is strongly developed, and does not extend beyond the proxi- 
mal third of the length of the bone. The transverse diameter of 
the distal extremity is nearly rectangular to that of the proximal. 
The whole of this part of the bone is much dilated, particularly by 
a broad trenchant crest running along the radial border of the 
bone. Of the two condyles the radial one is much the more pro- 
minent one and projects towards the' anterior side of the bone. 
In all these particulars G-. newtonii resembles Q. verm^ all the 
ridges and prominences being, however, much more developed. 

G. mrus, G. newtonK 

iiiillims. miliims. 


Length of the humerus 22 25 

Least width of the shaft 2 3 

Transverse diameter of proximal end 5i 9 

Transverse diameter of distal end 6|" 10 

Fig. 5. 



Inferior surface of the pelvis of Gecko verm. B. The outer aspect of the 
right os innominatum' of the same animal. 0. Lower surface' of the right 
half of the pelvis of G. newtomi^ and B, its exterior surface. All the figures 
are of natural size. 


The pelvis mdfem-ur are so similar to those of Q, verm that 
the accompanying figures and statements of ineasureinents will 
suffice to give a perfect idea of those bones. 

G. verm. G. newtonii. 
millims. millims. 


•Length of the os ilium (from acetabulum),.. 11 13 

Greatest width of os ilium (from acetabulum) 4 5| 

Length of os pubis (from acetabulum) 11 (injured) 

Width of os pubis at its base 3 5| 

Length , of os iachii (from acetabulum) 6| 11 
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Least width of os ischii , . . 

Length of femur 

Width ill the middle 

Width of its lower extremity 

^r. newionii, 
millims, 



26 

ii 

..... 5| 

<r, mrm. 
■millims, 
11 

30 

3 

n 
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Tiie femur of Gecko ncwfonii in four different aspects and of natural dimenafon. 


Oa Mffodes lemmm in Norway. By Bobert Collett, Oonserrator 
University Museimij Christiania, C^M.Z.S., &c. (Communi- 
cated by Br. J. Murtb.) 

[Bead April 5, 1877.] 

Ik the previous year’s publications of this Society are some articles 
by Mr. Buppa Crotcii on the Norwegian Lemming (M/odes 
lemmus)^* As the habits and the economy of this mysterious 
little animal must always have considerable interest for any one 
who has the opportunity of observing it in the state of nature, I 
have considered that a few remarks on the same subject, being the 
result of personal experience, may be deemed worthy of notice, 
more especially as my personal observations in some respects differ 
from the statements made by Mr. Crotch. The following notes 
with some additions and abbreviations may be considered in. the 
light of a partial translation of an article of mine in a memoir on 
the mammals of Norway, published in Christiania, March 1876t, 
and are here communicated by the desire of my friend Br. Murie. 

^ 1. “ On the Migration and Habits of the Korwegian Lemming/* toI. xiii. 
p. 27 (Sept. 19, 1876). 2. “ Additional Note relative to the Norwegian Hem* 
ming/’ vol. xiii. p. 83 (Dee. 15, 1876). 3. ‘‘ Further Remarks on the Lemming,** 
Tol. xiii. p. 157 (Feb, 28, 1877). 

t ‘^Bemrerkninger til Norges Pattedyrfanna/' p. 18 (Nvt .Magazin for Natur- 
videnskaberne, 22 B., Kristiania, 1876). 
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M^odes hinmm iiiliabits aU tbe high fells of Norway from the 
southern hranclies of the Leingfjeldeu© in Cliristiansancl Stiff to 
the North Cape and the Varangerfjord, South of tlie Arctic 
Circle its habitat is exclusively confined to the plateaux above the 
conifer region ; in Tromso Amt and in Finmarkeii it occurs on 
all suitable localities down to the level of the sea^ and here, too, it 
is resident on the larger islands on the coast, 

None of the eastern species and no constant race of the Lem-* 
ming are found in Norway, and accidental varieties are exceedingly 
scarce. A few specimens of albinos are known. 

Under ordinary circumstances it inhabits portions of the birch - 
regions on the fells, intermixed with dry juniper-covered ground 
and wet soil covered with the Dwarf Birch (Betida nana) ; in 
the daytime it remains hidden and is seldom observed, but is, how- 
ever, never wanting on places of any extent with the above- 
mentioned natural qualifications. 

The nest is found under a tussock, constructed of dry short 
straws, and is often, but not always, lined with hairs cast off by 
the animals themselves. The number of the young ones (except- 
ing in years of migration) is generally five, sometimes only three, 
seldom seven to eight ; and at least two sets are annually pro- 
duced. 

It feeds entirely on vegetable matter, especially grass-roots and 
straws, in winter bark of different species of 'Willow (Salts) and 
Birch (Betida) ; and it forms tlie staple food of the Snowy Owl 
{B^yciea scandiaaa)^ the Bough-legged BoExard (Buteo lagopm)^ 
the Short-eared Owl (A6ub the xlrctic Box (Vnlpes 

lagopus)^ the Glutton ( Gtdo horeaUs), the Stoat (Alustola erminea)^ 
and, to some extent, Eullbifs Skua (Zestris pmmUica), 

The wmndcring of the Lemmiugs, is a necessary con sequence of 
their temporarily strong vitality together with an extreme mi- 
gratory instinct, which is chiefly developed when they are in 
numbers. This tendency to appear in large numbers at irrt^giilar 
intervals of years is common to all the species of the subfamily 
Arvicolinoe ; bat in the present specie.^' ( to lemmus) it is pro- 
bably more developed than in any other mammal. 

During some years more families are produced than in others, 
■without a migration consequently arising. Should the circumstances 
be favourable, and the families still more numerous, the increase in 
liumber causes smaller iTiigrations,whieh every year takeplace here 
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and there, and is sho\m in the sporadic appearance of individuals 
down into the nearest valleys; and between these smaller and 
the true migrations every gradation is to be found. 

This is a point that ought not be overlooked. 

In some years the reproduction is still stronger, and the sudden 
collection of individuals of an animal that under ordinary circum- 
stances seems to be nowhere very numerously distributed, but 
ahvajs keep themselves scattered on the larger plateaux, wull 
naturally cause a movement of the masses towards the sides, so 
as again to make the balance even ; and by the natural desire to 
wander possessed by this species (which is also to a certain 
extent shown by the allied species of Lemming, 31. sehisticohr^ 
Lilljeb., and also in some of the other species of Arvicolinse.), 
these migrations very soon reach the borders of the plateaux, 
and subsequently spread over an area that is considerably larger 
than obtains in any other of the species under similar circum- 
stances, ' 

In cases where in two succeeding years the production of young 
has been excessive, the masses are incessantly pushed towards the 
sides of the fells ; and the migration becomes an overrunning of 
the low^er and far remote portions of the country, as the indivi- 
duals gradually penetrate further in search of localities suitable 
to their habits (and which are capable of giving them a perma- 
nent subsistence), until they are stopped by the sea or destroyed 
in some other manner. 

In the years of the great migrations the first families reared in 
the spring reproduce in the autumn of the same year, causing an 
over-population. This drives the individuals to wander down to 
the plains, often before they are full-gi'own. The next year the 
masses may increase in number to such an extent, that myriads 
continually move from Ihe central plateaux and overrun the low- 
lands, where they join those that have previously arrived. Many 
pairs 'breed during the journey ; they are therefore more numerous 
in the late summer, become less so in the autumn, die in immense 
masses in the winter, are seen, though sparingly, the next 
spring, and disappear gradually during the summer (the second 
year of their wandering). This stage of increasing and disappear- 
ing is the rule in many instancu ; but, as previously said, the 
migrations may be shorter as well as longer, and then not be 
finished before the third year from their starting from the 
fells. , " ■ 
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In tlie jears of migration the families follow each other quickly, 
and the set consists sometimes of nine, and not unusually of ten, 
young. 

The greater number of those individuals that wander are young 
and born in one of the last two years ; and I have observed that 
they chiefly consist of males, the number of females being regu- 
larly very small. 

The migration is brought to a close by the death of the swarms, 
which is generally caused by an epizootic disease, the necessary 
consequence of over-population. As this disease develops itself on 
the high fells as w^ell as on the lowlands, it cannot he caused by 
the unusual mode of living of the wanderers ; for directly after 
these migrations the high fells seem almost devoid of inhabitants. 
The larger the masses, the higher is the mortality ; and this is in- 
creased by the heat and want of drinking-water. During the 
great migrations one can easily witness the sudden deaths amongst 
the horde, many of their bodies appearing to be quite uninjured ; 
though most of the specimens examined show the lower part of 
the back almost denuded of hairs, and the skin covered with small 
tubercles. These abrasions and pustules, in my opinion, are the 
result of a disease of the skin, and not due to the habit of back- 
ing up against a stone, or caused by their riiniiiiig into their 
underground holes, as has been commonly affirmed. ISTo individual 
returns of its own will to the fells after it has once descended and 
moved aii}^ distance from the plateaux. 

During the migivations they are devoured (besides by tlie mam- 
mals and birds of prey of the above-mentioned species that fol- 
low them clown to the lowlands) chiefly by the Common Kestrel 
(Aleo tinnimculus). tlie Common Buzzard (Butso tt#/c/aw), all the 
Owls {Strigidm), and the other birds of prey, the Weasel {'M-mtela 
nivalis) and Box (Vnlpes mlgaris)\ further by Crows {Cormlm) 
of different kinds, and in the northern parts of the country by 
species of Gulls and Skuas {Larus and Lestris); and it must be 
reckoned amongst the anomalies in the habits of the tame Eumi- 
nants that they (chiefly the cattle and goats) sometimes betake 
themselves to killing and eating the liemmiiigs. This is the case, 
too, wdth the wild Eeiiideer on the southern fells, and the same 
in Fimnarken, Numbers are killed by dogs and cats ; and men 
everywhere try with all their power to diminish their numbers. 

The immediate reason for the large increase of Lemmings is 
doubtless owing to exceptional circumstances repeated for some 
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yeanSj and consequently favouring their pairing and bringing up 
of their young; the result of which is far greater numbers of 
families and larger numbers of young in each set than in ordinary 
years. Parallel instances of these circumstances are clearly exhi- 
bited in the enormous increase in number of the larvse of Ibcpi- 
doptera in certain years ; but I may add that it is apparently im- 
possible to bring any direct pruof of the true reason of that fact, 
and one can only form theories about the point. It is one of the 
many cpestioiis in the economy of nature that probably never 
will be solved ; we only know that it is a fact. 

It iSj however, worthy of remark that these circumstances 
are always at the same time equally favourable to the increase of 
nearly allied species which are g^uite independent of one another. 
Thus in the years when M. leminm migrates I have observed 
there is certain to be an increase above the normal number of 
one or more species of rats and mice (Muridac), — in the southern 
parts of Norway chiefly the following Yoles, Arvicola gregarim^ 
A, ampMMus^ and A.fattieeps ; in Einmark, A, rufocmitt^s^ A. rat- 
ticeps, and A, rutilus ; further the Harvest-Mouse, Mus sglmticuB, 
and possibly other small Bodents. The increase, however, in 
these species never attains the magnitude that it does in Mgoies 
lemmuB ; and none of these, as mentioned above, possess ,the mi- 
gratory instinct in the same degree as the Lemming. 

Eurthermore, almost every year of migration and breed- 
ing that has taken place in the tracts below the Bovreijeld and 
bordering the Trondhjems:Qord the Shrews (Soridse), the Hare, 
and most of the G-rouse tribe (Tetraonidse) have at the same' time 
been unusually numerous. Besides there are diflerent other 
animals that are generally considered to a certain extent to de- 
pend upon Jf, lemmus, as they are found in larger numbers just 
in the years when the Lemmings are migrating, as it is supposed, 
in consequence of the superfluity of food ; for instance, the 
two species of Ihistela^ Viilpes lagopm^ Ngctea scmdiaea, Asio 
meipitrmm^ JButeo lag op and, others. In; my opinion this, 
facility in obtaining superfluity of food is not the only or true 
reason for the increase of numbers of these animals. ' 

I have elsewhere stated Mgctea Bcandiaca increased very nu- 
merously daring the summer of 1872 in many districts where there 

^ ^‘Bemarks on tbe Ornithology of Northern Norway'’ (Forh. Videnek. 
Selsk. Christiania, 1872, p. 223). 
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was no migration or lijperpopulation of the Lcrnining, just 'as 
much as it did in those districts which were full of them. 

It Avill, I think, be rather difficult to state in what degree the 
climate or the seasons ha^m to do Avith this increase of aniinais in 
certain years. Thus in 18G2 tlie Blackcocks (Tetraonid®) 
in the southern parts of Norway were numerous to an extent 
that probably has not been the case in any year since ; and a 
great migration of the Lemming took place in the aiitnrnn in 
the same localities : still it is a fact that the siiiurner was propor- 
tionally cold and rainy, and therefore, as may be suggested, not 
particularly suitable to the bringing up of their young. The true 
ground for the periodical increase in numbers is doubtless a phy- 
siological necessity for the ezislence of the species, the rtnisoiis 
for Avhich at present it is beyond our power to explain. 

The ATanderiiigs take place in the direction of the mUeijs^ and 
therefore can branch out from the plateaux in any direction. 
During migrations from the Dovre district the swainns Avander 
northwards through the valleys of Sondre Trondlijcms Amt, as 
much as southwards through Gudbrandsdalen and Ostcrdalen ; 
from the district of Jotinsfjeldene and Langfjeldene the wander-* 
ings take the AA’estern direction to the innermost parts of Bergen 
Stift, or an eastern course, and push their way down the valleys of 
Valders, Halliiigdal, and Nennedal. The most western valleys of 
Norway, as in Bergen Stiffc,arc proportionally less frecpieiitly Ai'sited 
by them than the loAvlaiids east of the high fells. From the High 
fells towards the Swedish frontier, under 02° to 63° N. lat., tlio 
wanderings branch out as much tcAA^rds the districts bordering 
tbe Trondhjems fjord as tlie Swedish proviiiccB Jcmtelaiicl and 
Herjedalen, which in some years are covered wifeli myriads of these 
animals that all penetrate tow^ards the Baltic. It is seldom that 
the wandering flocks Avill cross a valley to reach a neighbouring 
fell; but sometimes they do*, generally their course is somewhat 
irregular, but, on the whole, in, the direction of the valley itsolf. 
They wander almost entirely in the night, and move quickly for- 
wards. During the daytime they are, for the most part, resting 
or hidden amongst stones or the tussocks, though considerable 
numbers may be seen everywhere. Their temper and general 
habits are so well known that I may here omit to mention, them. 

During the seasons when they breed plentifully, the increase 
takes place abundantly on the islands, which are sometimes very 
small in extent ; as is the case with many of the mountainous 
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ielarids of Lofodeii and along the coast of finmarken. On the- 
islands the migrations soon cease when the sea is reached ; daring 
fine weather the animals will easily swim over fjords or lakes at 
least t\Yo English miles broad 

Amongst the localities in JSTorway which are furthest distant 
from the summer dwellings of the Lemmings are Srnaalenene 
(south-west of the ChristianiaQord)Ahe lowlands of Jadera (south 
of Stavanger), and the tracts bordering on the southern part of 
the lake Mjosen and on both sides of the Christianiafjord. But 
during certain years of migration these parts of the country are 
also covered with their swarms, and, on the whole, there perhaps is 
no .attainable point of the country which has not during one or 
other year been visited by them. Each migration covers but a certain 
district, but never spreads simultaneously over the whole country. 

The greatest migrations have generally taken place from some 
of the following great complex systems of fells : — 

iNTo. 1. Eroiii the plateaux of Langfjeidene and Jotinsfjeldene, 
sending swarms to the western portions of Christiania Stift, 
Christiansaiid Stift, and the adjacent valleys of Bergen Stift. 

ISTo. 2. Erom the plateaux of Dovre and the fells of Giidbrands* 
dalen and Osterdaleii to the northern districts of Christiania 
Stift and the adjacent valleys of Trondhjem Stift. 

No, S. From the fells in Trondhjem Stift towards the Swedish 
frontier to the tracts bordering on the Trondhjemsfjord (and 
Swedish Nordland). 

' No. 4. From the fells in Nordland to greater or smaller portions 
of Nordland (and the neighbouring parts of Swedish Lapland). 

No. 5. From the plateaux in the interior of Finmark to different 
parts of Finmark, 

The smaller migrations, as above stated, may only include' the 
neighbouring valleys which are adjacent to the plateaux. As 
districts which in later years have been particularly visited by 
their swarms, may he named (No, 3), for instance, the lowlands of 
Indetoen and other of the innermost parts of the Trondhjemsfjord, 

* Here I may add a Gorrection to a quotation by Mr. Crotch in one of his 
papers (p. 32). Mr, Crotch writes that « in November 1868 [quoted by BiUje- 
jeborg, iftfra] a ship sailed for fifteen hours through a swarm of Lemmings 
which extended as far over the Trondhjemsfjord as the eye could reach.” The 
notice I gave Dr. Lilljeborg, andwhioh is quite correctly quoted in his/ Fauna/ 
i. p. 327 (Upsala, 1874), does not state fifteen hours, but a quarter of an hour ; 
and it was not a sailing ship, but a steamer. 
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ivliere, during tlie last ten years, often smaller or greater migra- 
tions have taken place, and where sometimes their visits have been 
of the most destructive nature. 

I do not think it will he of any service for me to enter into 
detail in describing the different vrays of each wandering, as 
far as it is known; for this would necessitate a somewhat exten- 
sive knowledge in the reader of the local topography ot the 
country. I only here shortly mention the years of the greater 
migrations of which I have any information, this being, as wdli 
be seen, very incomplete until within the last twenty years. 

1739-40. Hallingdal (from the plateau of Wo. 1). 

1757. Trondhjemsfjorden (from Wo. 8). 

1769-71). Osterdaleii (from Wo. 2); at Koiigsberg (from Wo. 1 ) 
Mr. Crotch mentions (p. 158) a wandering the same year. 

1772. Soiidmbr, in Bergen Btift (from Wo, 1), 

1774. Wordmor, in Bergen Stift, south to Batersdalen in Chris- 
tiansand Stiff (from Wo. 1). Most likely this and the migration 
of 1772 have been connected. 

1780-81. Thelemarken, Ekei% Hadeladed, and Christiaiisaiid 
Stift (from the south portions of Wo. 1) . 

1789-90. Christians Amt and about the same parts as the pre--. 
ceding wandering (from Wo. 1). 

1816. Wordland (from Wo. 4). 

1826. Bergen Stift {from Wo. 1). 

1833-84. Thelemarken and Christiansand Stift (from Wo. 1). 
Mr. Crotch mentions (p. 158) a wandering the same year at 
Bosekop in Fimnark (from No. 5). 

In the last decades, I know of the following great migrations, 
all, except the first, from personal observation in the places 
themselves : — 

1852-53* In the south of Finmark and the tracts of Tromso 
(from Wo. 5). 

1862-64. Southern parts of Christiania Stift (from Wo. 1). 

1868-69. Trondhjem Stift and the northern portions of Chria- 
tiania Stift (from Wos. 2 and 3). 

1871. Eastern parts of Christiania Stift (from No. 1}. 

1872. Trondhjem Stift and the northern parts of Christiania 
Stift (from Wos. 2 and 8). 

1875-76. Eastern 'and northern parts of Christiania Stiff, 
Christiansand Stift, and north to Bomsdalen (from Wos. 1 and 2). 

1876. /East Fiimiarken (from No. 5), 
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Description of Jeanthamclma mirdbilis, a new Dorm of Opliiuridas. 
By Eboab a. Smith, F.Z.S., Zoological Department, Britisli 
Museum. (Communicated by Dr. Mubie, B.L.S.) 

[Bead March 1, 1877.] 

(Plate XTIII.) 

The specimen upon wbichtbe followingnew subgenus is founded 
was obtained by the British Museum many years ago (about the 
year 1840) from Mr. Cuming, by whom it was collected at the Phi- 
lippine Islands. To it is attached his label, which runs thus, Isle 
of Corregidor, Bay of Manilla, 7 fathoms — -coarse sand and gra-yel.*^ 

This very remarkable species apparently partakes more of the 
character of the genus Ophiomastioo than of any other. The soft 
skin covered with minute scales, the mouth-organs, and the cba- 
nacter of the arm-plates and upper series of spines agree precisely 
with those of that genus ; but the absence of tentacle-scales is per- 
haps sufficient to separate it subgenerically therefrom. 

Genus Ophiomastix, Muller 4" Troscliel ' 

Subgen. nov. 

Discus cute molli, minute sg_uamata, spinas paiicas supra et 
infra gerente, indutus ; scuta radialia nuda ; dentes, papilla den- 
tales oralesque ut in OpMoeomidis ; squamae ambulacrales nullse ; 
rimse genitales duae ; spin^ braehiales supremae maxima irregu- 
lariter positse. 

AcAOTHARACHFA MIBABiniS, sp. nov. 

Discus subpentagonalis, in medio inter bracliia sinuatus, cute 
moHi minute squamuiata indutus; squamae ad marginem inter 
scuta radialia imbricantes cseteris majores ; superficies supra et 
infra spinis gracilibus paucis hie illic munita ; scuta radialia parva, 
cimeiformia, longe distantia ; brachia quinque infeme plana, supra 
convexa, diametrum disci octies paulo superantia ; scutella oralia 
longiora quam latiora, ovalia, intus ieviter aeiiminata; adoralia 
triangularia lateribus coneavis, margined oralium ampleetentia, 
intus inter se tangentia ; papillae orales crassa, octo ad quemque oris 
angulum; papillae dentales seriebus tribus, oralibus intimis similes ; 

dentes ? j scuta brachialia inferiora fere seque longa ae lata, 

heptagonaiia, marginibus aborahbns medio in angulum levem pro- 

* a thorn, 'a spider. The name was suggested from the 

general appearance of a long thomy-l^ged spider. 

ifiHi’. JotTBH. — saoonouY, von. xiii. - 29 
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ductis; scuta siiperiora liexagonalia, frequenter hie illic ffaeta^ 
latiora qizam loBgiora, ad latera acute angulata ; scuta lateralia nee 
supra nee infra tangentiUj extra valde prominentia; spime bracluo,les 
2-3, duffi inferiores snbsequales, iongitudinem sciiti iiiferioris paiilo 
siiperantes, supreme maxima, crassce, apice ssape lobata, aliquanto 
seabrjB, latitndinein bracliii longitudine circiter cequaiites, iiiter- 
yallis^iiTegiilaribus positie ; color ubique lacteiis. Diam. disci 10 
mill., bracMi 3. 

Disk subpeiitagonal, sinuated in the middle of the margins 
between tlierays, covered above and beneath with a soft minutely 
scaled skin, which is produced a little way up the arms ; the scales 
along tie lateral margins between the radial shields overlap one 
another and are much larger than those on the rest of the disk ; 
on the upper and under surface are a number of small slender 
mobile spines widely and irregularly distributed. The radial shields 
are small, w'^edge-shaped, and very far apart, being separated by a 
space as wide as the arms ; arms five, very long, flat beneath, and 
arched above and gradually tapering, eight or' nine times as 
long as the' diameter of the disk ; oral shields longer than broad, 
oval, faintly pointed within ; lateral mouth-shields triangular, 
with concave sides, embracing the sides of the oral shields and 
just meeting at their base ; mouth-papillm stout, four on each side 
of every angle, the outermost by far the largest, triangular and 
contiguous to the side mouth-shields and appearing like a supple- 
mentary lateral oral shield ; the other throe are in rotation 
smaller ; tooth-papillm in three rows, stout and Hko tlie inner 
moiith-papillm ; teeth — ? ; tentacle-scale none ; lower arm-plates 
about as long as broad, heptagonal, the two aboral margins sloping 
to a roundish angle, the two sides arc rectilinear, the two^ inner 
lateral margins' bounded by the side arm-plates, and the oral side 
concave, through the 'overlapping, of the roundish, angle or point 
of the preceding shield ; upper arm-plates normally hexagonal, 
but frequently broken irregularly in one or more places, broader 
than long, the outer and inner sides equal and almost straight, the 
side margins almost equal and forming an acute angle between 
the lateral arm-plates. 

The side arm-plates do not meet above or beneath, and are very 
prominent on the side remotest from the disk* The number'', of 
arm-spines is 'mot constant 'on all the plates, some bearing' twp 'and 
others'" three.-', The two lower ones are subequal, not ?©ry: ,aeumt 





Mia, E. A, SMITH ODsr A MW EOBM OE OPHIUEIDiE. 3;]7 

aat©, and a trifle longer tliaii a lower arm-plate. Uppermost 
spines placed at irregular intervals of two to five or even more 
plates ; they are very large and stout compared with the others^ 
frequently lohed at the end, somewhat scahrouSj and about as long 
as the width of the arm. The colour is everywhere of a uniform 
cream-tint ; the specimen perhaps is faded. 

I cannot give the exact number of teeth, as there is but a single 
specimen, which would have to be mutilated too much in order to 
ascertain it ; however, as far as can be seen, they appear to be few 
in number, stoutish, and truncate at the ends. 

Under the microscope the arm-plates and spines are seen, to be 
delicately granuloua ; and the apices of the largest spines are beset 
with most minute prickles. 

Both the upper and lower arm-shields gradually become pro- 
portionally longer towards, the end of the arms. 

Opliiomastix JlacGida^ of Lyman, in many respects closely re- 
sembles this species ; and since it has no tentacle-scale, it will come 
in this suhgenus AcantJmrachia. The chief difference in the two 
species is in the covering of the disk, InA[.jf«(?c^¥ait is “ wholly 
covered hy a smooth skin/’ whilst in A* mirahiUs the covering is mi- 
nutely sqiiamose and displays small naked radial shields, and the 
margins of it are clothed with larger scales than those on the 
dorsal surface, The form of the lower arm-plates is different in 
the two species ; the side mouth-shields and the colour' also show 
certain differences. 

BESOEITTION OB PLATE Xflll. 

Fig. 1. O^Uomasfix {Aeantharaohna) mirid)Uis, View of 'Upper surface, of 
natural size. 

2. View of the lower surface, also ,of natural size. 

3. The dish, seen from below, enlarged about twice nafc. size, and showing 

the oral orifice with papillae and also form of oral and ana! shields. 

4. Part of an arm seen from above, showing the form of the plates and 

the spines. About 3 diam, 

5. Magnified yiew of a bifid brachial spine, 

4, Apex, of a terminally trifid brachial spine, also enlarged; 


20» 
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(reO'^raphicBi Dij^tribatioii of Indian Freshwater Fislies* — 
If, Tlie Siiiiridte. By Frai^tcis Bay, Esci-j F.L.S. 

[Sead April 10, 1877.] 

Jy ihd llrfet part of this paper'' I gave aa oiitliae of tlie geogra- 
plrleal distribution c-f the Aeanthopterygian Freshwater fislies as 
exiFiiiig in >:ral, India, Burma, Ceylon, and tlie Andaman Islands. 
I .tit.'W' p:n>pose giring a similar skereli of the Sheat-fislies or Silu- 
rida-p wrdoli Arm a large family amongst the Pliysostomi of Asia, 
llostlj sealeless, their mouths are provided with sensitive feelers^ 
whieh, serviiifg as organs of touch, assist them when seeking for 
their prey in turbid -waters. Tision in such localities would be 
blit of siighr service ; and, as might be anticipated, their eyes are 
eomparatively siimli, with advaBciiig age these organs 

airopliT, not inereasiiig so rapidly as the remainder of the body. 

In addition to aiigmiented facilities for feeling about in muddy 
water, they have a considerable development of the auditory 
organs? which doubtless must be of essential service. 

Tlie air-vessel or swim-bladder in fishes is found possessing two 
dhtimx fiaictioiiiil offices. In the Aeaothopterygians, destitute of 
a pueumatie duet, its use (excluding the question of its connexion 
with tile iiiterrial ear) qroears primarily to be a mechanical one^ 
viz. Ihr tliCf purpose of maintaniing a required level in the water 
and permittirig the tish to rise or fall as desired. 

In tlie majority of Carps (Cjprinina), in addition to the fore- 
going fnnetioiij a pneuioatie tube connects it with the pharynx, 
or upper portion of the alimentary canal, and also a chain of ossi- 
cles -with the internal ear. In fact, it is employed both for hear- 
ing and flotation. 

Blit in the Sheat-fishes (Silurito) the power of employing the 
air-vessel as » float appears to be subservient to that of hearing, 
LiTing, as they do, a life of ground feeders, this organ is more use- 
fully restricted to acoustic, purposes. 

If -^ve briefly consider where these fishes are found in Asia, it 
assists us in understanding this. ■ Almost absent from the clear 
waters of the Sec! Sea\ they eommenee being numerous at the 

^ Jouraal limieari Society, Zoology, toI. xiii. p. 138. 

® Tlie Ajsftcantlaiah haTing »o solely freshwater representetiTes, donotwllfor 

rem«L 

®' Arim iksiamnm and Bofoim ara6 are the only two species of SiiuroMs 

that hate feea recorded from the Bed Sea. 
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more turbulent coasts of Belooeliistaa, at the mouths of the 
-larger rivers and marine miid-dats off Sind and lodia^ more espe™ 
dally Bengal and Burma. They are comparatively rare in the 
open sea ; in fact at the Andamans they become scarce^ except sueli 
species as reside where small streams empty themselves into iiiiiddy 
creeks. On the other hand, in the turbid sea near Moulmeiii 
and amongst the islands of the Mergui archipelago they abound. 

In short, they resort to muddy waters; and in such places tlieir 
feelers permit them to move about with ease, whilst their organs 
of hearing enable them to ascertain the vicdiiifcy of any enemy or 
the approach of some incautious prey. 

Wq perceive the same thing amongst those inhabiting the 
fresh ; the larger and muddier the rivers the more are they 
resorted to by Siluroids. Siluroids are found from the sea-coast 
to the base of the Himalayas; but as they generally deposit 
their ova in the waters of the plains, and not (like many 
Carps) in the rivers of the Subhimalayan range, they very sen- 
sibly diminish on nearing the hills. • Still one or two species of 
GalUclimus and a JImrones hnd their way into the hill-waters, 
where an AmMijeeps and BiJuriis^ as well as the mountaiD-torrent 
genera of FseuiecJieneu^ Ghfpfosfernitm^ Eitghjptosfermm, and 
Exostoma find a congenial home. Those genera which are almost 
exclusively found in hili-streams are provided with an adhesive 
apparatus on the thorax, which, enabling them to adhere to stones, 
prevents their being carried away by the stream. As might be 
anticipated, their barbels are short, whilst in all the air-vessel is 
more or less enclosed in bone. 

Eeverting again to the air-vessel, we find it in Siluroids in two 
ways. In the marine forms it has an outer thick fibrous layer, 
and is attached to the lower surface of the bodies and transverse 
processes of some- of the anterior vei‘tebrs&, whilst from it a chain 
of ossicles passes to the internal ear. As, however, we proceed 
inland or towuirds mountains a difference occurs, and in many 
genera the air-vessel becomes partially or entirely surrounded by 
bone. This may be effected by a trumpet-shaped extension of 
the lateral processes of the fii^t or second vertebra, or else by an 
expansion of the most posterior of the auditory ossicles ; but in 
either case the chain of bones is continued to the internal ear. 
The majority of those forms which have the air-vessels enclosed 
in a bony capsule being adapted to a mountain-torrent life leads 
me to conjecture that such may have some connexion with sound ; 
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certa'inl }' siicli an organ^ being almost incapable of expansioiij would 
scareelr be of miicli serriee as a compressiMe fioat. 

Tiiese fislies are geneTally well provided witb weapons of offence ' 
or defence ; tliey bave mostly strong dorsal and pectoral spines^ 
oiten serrated and witli wliich they can inflict dangerous wounds. 
Hi is spinal arm attire is invariable in tiie marine and estuary 
forms, as tliere tliev are most called upon to resort to offensive or 
defeiisii’e measures. Tlie auditory apparatus is more developed 
in ibe inlarnl genera, wliere, instead of baving to battle for 
tbeir esislence, tbev become the tvrantE of tlie waters tliey in- 
liabit, 

Viietlier aiij East-Indian genera of Silnroids possess a distinct 
poisoii-apparatus or gland connected by a duct to a -wotind-in- 
'flieting-spiiie lias not as yet been proved. But that most dangeroii& 
stii'.ptoiiis are occasioned by tbeir dorsal and pectoral spines, i& 
bn own not only to men but even to tbe lower animals. 

On June IStb, 1869, 1 was present in Buraia when tbe famons 
lakewasfisbed, which is done by placing a stationary 
weir ai-ross the water (wbieli is a scu't of river encircling an island) ; 
and a nievable one is wdtij great labour dragged up to it by large 
gaiiga of iriC'Bj whose labours are continued for months. The final 
point bad now been reached ; and all round this enclosure nets 
were rearcii to about t^n feet above the water to prevent the fish 
c^eapiiigd aiidwMeli the captives, wild wnth alarm, w'ere trying to 

* La’^'.s iia-'iC- been enaetccl ia sereral countHes rendering it penal to bring 
tkese ilsbcs to the jiiarkets for sale with their spines intact. Omitting any con- 
sidrrsvitui of tlie is<tate of the health of the individual woimdecl, -we find fishes 
oecasion three distinct varieties of wounds : — 

a. Fmeturi'd u-'Ji.Tids infiieted by a spine destitute of a poison-gland or duet, 
as seen in ih© European WeeTils {TmrMmis) or the East -Indian Poigmauikm. 
But as distinct irritutiag efiects extend for some distance from the wounded 
spot, and itrcain for a eoU’Biclenible period, it seems questiunaMe whether £c#me 
Eiucoiis cjr uiher £\;bstar.ee causing these symptoms may not he present on the 
spine. 

lacemfitl such as may be caused by the dorsal cr pectoral spines 

of Siliiroids or the serrated spine on the tail of the Skates. In these cases also 
irfltatioii may be gcrasioned by some mucous secretion. 

y. Pi>mn€{i n'vvmh-. The Siluroid Tl^^tlasscfhrpie has been shown to have a 
cli&tiuct fioifion-glaiid leading up a eariul existirg in a semted' spine by which 
the wosBii k iaiicled ^Gimlher, F. Z. S. 1664, p. The S^naneem verrucosa 
hm , sIr* been diimn te have a tube at each of its dorsal spines and a poison-gland 
»t itf' Mw'. The wowiis, a,i might be anticipated, are very Tenomoiis. 

* B&lt for fwmnm$ them had amved. 
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jump over. Pelicans and cormorants were numerous and eon** 
stantlj devouring tlie spoil ; but it was verj curious to see how 
wlien fish sprang out of the water the birds opened tlieir moutliSj 
but sheered off to a respectful distance, evidently dreading the fail 
of the spilled Siluroids on themselves. I have taken the sea- 
snake {Enlajirma) with the pectoral spine of an Arms projecting 
through its integuments from the intestinal canal 

There is also a difference perceptible in the iiianner in which 
some at least of Siluroids deposit their eggs. The marine and 
estuary Arim and its allies have large eggs; and as they are 'fre- 
quently found in the mouths of the males, whilst their iiitestines 
are destitute of food, it appears probable that they eitlier carry 
them about in that manner for protection until iiatched, or else 
femove them from what they consider to be a dangerous locality I 
111 the freshwater species, on the contrary, we find the eggs very 
small ; and the difference between those of the marine Ariim and 
freshwater Macrones is very striking. 

Eegarding their respiration, I have already pointed that 
some, as Saccohrcmelms and Clarias^ are truly amphibious, whereas 
I have no reason for believing that any of the other genera of 
Siluroids in India are so. 

Amongst the Siluridse, we know of thirty-one genera repre- 
sented in India,, Burma, and Ceylon ; and of these we have twenty- 
six wholly or entirely confined to fresh water, 

1. Mjlcbo]ves®, Dimerik The fishes of which this extensive genua 
is comprised extend through most parts of Asia, more especially " 
in the tropics. They are numerous in the fresh waters of Sind, 
the whole of Hindustan, Ceylon, and Burma, and are coiiiinon 
through Siam to the Malay archipelago. 

2. Liocissis^, BheJm\ Eastern Bengal and Assam to the 
Malay archipelago. 

3. Eeetkisxes^ Muller # Henle. These small fishes are found 
from ' Orissa and Bengal, through Assam and Burma. McClelland 
also records a species from Ohusan. 

4. EitM, Sleeker. These fishes are found in the Indus and 

^ See paper by Prof. Turner, Camb. Jour, of Anat, and Zool vol L p. 78. 

® Journal Tinn* Soc. ZooL Toh siii. ISTo. 68, p, 1S8. 

® Includes -.“-“ilciyfia, pt., Cuvier & Valenciennes ; ffppseMagrw^ Eem&agrm, 
MmAi^bagrus^ and Jsj)khhagni$f Bleeker. 

^ Includes Bmiia, Bleeher; and see note to species. 

s Includes ff&ra, Blytli. ® Includes (jognuSf ,Bay. , 
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it>: afiiiieiitSj in tlie Jumoa and Ganges, also in the Irawaddi in 
Barma to far abore Mandalay. 

5. Pakgasifs", Cuvier 4 ' Valenciennes, Larger riyers and 
estuaries of India and Burma to the Malay archipelago. 

6. PsErxiEtxEOPirs*, BJeeher, These fishes are common in the 
waters of Sindj India, Ceylon, and Burma-, but at the Malay 
aivliipelago appear to be represented by a single species. 

There is a rery similar genus (Eutropms) separated from the 
foregoing owing to the position of its two pairs of mandibular 
barbels, the pair on either side being anterior to the inner ones, 
whereas in Bieudeutro 2 )iiis they arise on a transverse line. 

All authenticated specimens of Eiitropius are African ; but one 
species, said to iiave come from India, was purchased in Liverpool 
and is in the British Museum, There is no other record of thi# 
one having been found in Africa, neither has it been brought from 
India by any other party ; and, until redkcovered, the landwMcli 
gave it birth may fairly be considered an open question. 

Fseiakifipopms, on the contrary, has not been ’found in xlfrica ; 
and 1 believe that our present knowledge only warrants our con- 
sidering t'lie one genus African, the other Asiatic. I should 
I'leiiiion here that a fossil fish has been discovered in the tertiary 
ibnriation at Sumatra (deficient of its head), and has been assigned 
to tills genus (Giinther, Gcol. Mag., Oct. 18?6}. 

7. OniEA.'', MEhUand, These small fishes appear to be re- 
stricted, so far as we know, to the hills in Upper Assam and Pegu. 

8. CALLicimoiTsh Hamilton Buchanan, Sind, India, Ceylon, 
Burma to the Malay archipelago and China» 

9. ALiAGO, Bleehev, Sind, India, Ceylon, Burma to the 
Malay archipelago. 

10. Sini’ius,^ Ai^tedL 'From Eastern Europe and Turkestan, 
along the Himalayas to Akjab, Tenasserim, Cochin China, the 
Malay archipelago, and China j also along the hills of the Malabar 
coast of India, 

^ IneMcles Fmtiormngadm and Meh'aphigus, Bteefep. 

* Iiscliides Ckijimma, Swainscm, SckUiekhfkgs, Bleeker. 

* Includes MraneMost'^us, Gill. 

* la-dttiiefi Ompc^k, Laeepede ; Kr^ptoptenis, Kfgptoptmckihps, Micronemm 

MmMufm, Smrc^es, FmudmihrMi, and SiimcMhgs,M^'k& ; 

Fttntrtfffm, Peters, 

BtwAw, pi., BWk«?. , ■ , 
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11« ChacAj Oimer Vahnciemes. Bengal^ AssaEij and Burma 
to tiie Malay arcliipelago. 

12. Claeias \ Grommis. These amphibious fishes are found 
throughout Africa and Western Asia to India^ Ceyloiij Barma^. 
Sianij the Malay archipelago, Hongkong, the Philippines, and 
beyond. 

A nearly allied genus (Met erolranchis) is found in Africa ; and 
Bleeker has discoTered a species of it in the Malay archipelago. 

13. SACcoBRAycHHs^, Cmiev Valenciennes. These are like- 
wise amphibious fishes, but not found in Africa. They frequent 
the fresh waters of India, Ceylon, Burmah, to Cochin China, but 
have not been recorded from the Malay archipelago. 

14. SiMTHDiA, Cunier Valeneiennes, These fishes fi*eqiieiit 
the large rivers of India and Burma. 

15. Ailia, Gra^. Sind, the larger rivers of the Punjab, E’.W. 
Provinces, Bengal, Orissa, and Assam. 

1 6. Aieiichthts, Dffy. Indus and Punjab rivers, also Oanges 
and Jumna. 

17. EnTiiOPiiCHTHrs, Blee/eer. Large rivers of India and 
Burma. 

IS. Amblycips, Blytli, Himalayas, valley of the Hanges, 
Eastern Bengal, to Burma. 

10, SisoE, Mamilton Buchanan. Indus, Jumna, and Ganges 
rivers. 

20. Gagata®, Bleeher. Sind, India (except its northern por- 
tion), Assam, and Burma. 

21. Kangba, Dfify. Sind, Deccan, K.W. Proviiiees, and Bengal 

22. Bagabits, Ciw. 4" Vftlenciennes. Larger rivers of India 
and Bun 11 a to Java. 

23. Gliptosteehum^j M'CMland. Hill-streams and rapid 
rivers of the plains of the Himalayan region, and India, to 
the Malay archipelago. Fishes of this genus are prorided with 
an adhesive apparatus consisting of loBgitiidinal folds of skin and 
placed betm'een the bases of the pectoral fins on the thorax. 

24. InoLYProsTEEsrH®, Bleeker. Syria, upper portions of 

^ Includes : — Mmri)pt€romtmjMC&^& ; Cm^ph Pkag&nis, M*Cle].iaTifJ . 

® .Includes Seferdpimstn^ Midler. ' ■ - 

Blyth; Cdlmnysfax^ 

^ Includes Biyth. , 

^ Includes Aglypfmi&rnmi Bleeker, 
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the Jiiriiiiaj and Upper Assam, Tliis genus possesses an adhesive 
tlioraeic snckerj as in the last. 

25. PsEUDiCHESEiS; McClelland Head waters of the Cianges 
and on the HimalavaSj also the Khasya hills. Eishes of this 
genus hare a rery weli-deTeloped adhesive sucker on tlie chest, 
compcssed of transverse folds of skin. 

20. ExosTOMAg BhjiJi. Head waters of Indus, along the Hima» 
lavas and liilly districts to Assam. Pegu, Tenasserim, and the 
CtiKiines of Cliiiia. Although these fishes have no adhesive sucker 
on tlieir tubereiikted chest, it is fiattened, while the pectoral and 
ventral fins are evidently adapted for adhesion. 

EsainiiiiEg the foregoing genera composing the freshwater 
Siliiroids of India, we find that, of the 26 genera, 10 reach the 
Halay archipelago, 6 are restricted to India on the west, 6 to 
India and Burma, wUilst Eretliutes extends to China, Baccolmn- 
dim to C^ochin China ; and Clanas ranges from Africa, through 
Syria and India, to the Malay archipelago and beyond. 

In short, out of 26 genera, 11 have Malayan and Chinese repre- 
sentatives, whilst only 1 has African ; and this genus is common to 
the Maky archipelago. 

I will now follow out the geographical distribution of each 
species, so far as such have been as vet recorded or have fallen 
under my own observation. 

Genus Maceoxds. 

1. MAcn05Es CHBXSEYs, Eivers in Canara and Ma- 

labar, 

2. M. AOB Mamilimi Buclianmu Throughout the fresh waters 
of Sind, India, Assam, and Burma. 

3. SEESGHAiA®, Sind, Salt range of Punjauh, the 

J umna and Ganges rivers, eertainij ag low as Delhi ; the Deccan 
and Efistna river to its termination. 

4. M, Bltthii Bmj, Tenasserim. 

5. M. Gtri/io Hamilton' Muclianan. This is the only Indian 
species of this genus recorded as from the sea ; it fregnents estn- 

^ Inekdes Salvage. 

® iBcltidm Bagms uorinm^Yixl,; a^id^d^'idon. 

* lacltides;— Lmmrrii Cut. & Val ; mreiim, Blytli. 

* Iaclii«lf» Satasio Blvth. 

,* Mkbru^, fimas, Birmannus, aod ahhrevmtm, Cuv, & 

V»L ; S'> and rhod&pim/g'im, Bieeker. 
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aries and tidal pieces of water as far as the Malay archipelago. 
Its ora are small and like what obtain in the rest of tlie gennsj 
and not similar to the large ova- of the marine Arifis and its 
allies. 

S. M. nn^fCTATrSj Jerdon, Eowany riTer at base of the I^eil- 
glierries in Madras, 

M. coESUiiAl Samiltoji Buekanan, Erom Orissa^ throngli 
Bengal and Assam, 

S, M. iriCEOPHTHALirirs, Bay. Burma, along the course of 
the Irrawaddi. 

9. M. CATAsius Smiilton Buchanan. Brom Sind^ throughout 
India, Assam, and Burma. 

10. M. Mamilian Buchanan, l^’ortliern India, Pun- 

Jaub, and Assam* 

11. M, ocuLATUs, Jerdon. Malabar coast and C’oiiiibaiore 
district, 

12. M, ■^"iTTATiJs ^5 Bheh. Sind, Indian Assam, Biirma, Siam, 
and also Ceylon. 

13. M. AEUCOPHASis, Blytli. Bivers of Burma. 

14. M, MO>’'!iA 2 ^'¥S Jerdon. Wynaad range of hills in Madras, 

15. M. KEiETius, Cuv. # Val. Ma'dras and mknd to Mysore 
and Coimbatore ; also Ceylon, 

16. M. MAiQASAEicrs, Bay. Malabar coast of India, 

17. M. AEMATtis, Malabar coast and western Ghauts, 

38. M. Bleekeei®, Bay. Sind, Jumna, Ganges, and Burma, 

Of the foregoing 18 species of Maeranes^ 2 have barbels not 

longer than the head, one (I^o. 1) is restricted to the Malabar 
coast, the second (Xo. 4) to Tenasserim, In all of the others 
the feelers reach at least to the ventral fin. 

The following shows their distribution : — 3 Malabar and west-- 

^ Indudes : — Fimeiodus mcnoda^ Ham. Bueh, : Bayrm tracMcmikm, Cm. 

& Tal. 

® Inciiides Fmeiodus seenyteBj Sykes, 

® ImludeBi^FimeMm hatasms. Ham. Buch. (figure, not desfriptioa) ; ? P. 
anmims^ McClelland. 

^ Includes : — Pmiehdmcarew^ Ham. Bneh , ; ? P. indiem, M'Olellacd ; Psyms 
q^ms, lerdon. 

® Inchides f Payrm agmolmf Jerdon, 

® Includes Bleeker; ?P. tenyam^ var,, 
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era Ghauts : 4 western Gliants or their bases, or through Mysore 
to Madras ; 3 Sind, India, Assani, and Burma (1 also in Ceylon) ; 
1 Peecan, Jumna, and Ganges rivers ; 1 Sind, J imBa, Ganges, 
aiid Burma ; 1 Northern India and Assam ; 1 Bengal, Orissa, and 
As Ham ; 2 Burma ; 1 Tenasserim ; 1 coasts of Sind, India, Ceylon, 
and Burma. 

Tims, if we exclude the balf-marine Macroms^^ gidio^ we find 7 
restricted to Malabar and Madras: 1 to the Deccan, Jumna, and 
Indus; 4 Indus, Ganges, Jumna. Brahmaputra, and Burma 
rivers ; 2 locally in Bengal and Assam ; 3 Burma. 

Genus Leiocassts. 

1. L. TiAMA\ Mamiiion BueJtamn. Eastern Bengal and Assam. 

Genus Eeethistes. 

1. E. HAUA®, MamiltoTt Buchanan* Orissa, Bengal, Assam, and 

Burma. 

2. E. COSTA®, Mmnilion Bmlmnan* Eastern Bengal, Adsam, 

and Biirnm* 

3. E. Jeb.'DOS'II, Bag, Sylhet. 

4. E.' imoj^GAXA, Bag. Xaga hills. 

These four speeies have a somewhat confined distribution, 2 ex- 
t ending from Orissa throughout Bengal, Assam, and Burma, 
and 2 being coniiiied to the hills in the vicdnity of Assam. 

Genus Eita. 

L E. Bleeker* Indus, 'Jumna, and Ganges 

rivers and their affluents, Burma. 

3* E. BATiHiXTATA^ Val* Deccan and Eistna river to its ter- 
mination. 

3. Ev CHBiSFA, Day. Orissa. 

4. E. HASTATA®, VaL Deccan and Eistna river to its termi- 
nation. 

^ Includes :— ■? Tmeloim chandramara. Ham. Biich. ; Bihnh diapUm.^x^okn- 

mn ; Msms MucAamnif Bleeker. 

® laehides i-^EreMkies pudilua^ Muller k Troschel ; Mam Suekamni^ Bbth, 

® Includes i/cr, a til. 

^ ImU^m^^-Mmekdus rita. Ham. Bach. ; Jrim ritoMes, Cur, & ?al ; Mita 

rrtmgm'& (Owea)^ Bant her. 

gogra, Syhesf Gogrius Sgkesii, Bay. 

^ IncIrAes Val. (yoimg); Pkmciacepkalus hittmee, Sykes, 
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1 species is spread tlirougli the region of the Indus, Jaiiina, 
and G-anges rivers to Burma, 2 through the Beccan and Kistna 
riTer, and 1 appears to be restricted to Orissa. 

O-enus PAis-aAsrus, 

1. P» BecHAJTAS'ih Cuvier 4* yalencieunes. Large rivers of 
India, Assam, Burma, and perhaps the Malaj archipelago. 

G-enilS PsEUDEUTEOPIUS. 

1. P. mosawAmE \ Si/kes, Deccan, upper raters of G-anges 
and Jurnna, Burma. 

2. P. TAAESEE S^kes, Bivcrs of the Deccan and the Juiniia. 

3. P. ACUTiBOSTEis, Eivers of Burma, 

4. P, HiJEiiJS Hamilton Buehunan. Eivers of Sind, Jnmiia, 
and rivers of -Bengal and Orissa ; also Assam. 

5. P. SxKEsii Jeriou, 3Iaiabar coast of India* 

6. P. ATHEEi^TOiBES Blocli, Sind, India (exeindmg the 
western coast and Assam). 

7. P. OAEUA^, Hamilton Buchanan. 'Throiighout the larger 
rivers of Sind, India (except its most southern portion and the 
wTstem coast), Assam, and Burma. 

Of the foregoing seven species, 1 is spread through the Indus, 
Junma, and Ganges to Bengal, Orissa, and Assam ; 1 tie same, 
hut continued to Burma ; 1 Sind, India (excluding the western 
coast), and Assam ; 1 Deccan, Ganges, and Jumna, also Burma; 
1 locally in Malabar ; 1 restricted to Burma ; and 1 restricted to 
the Malabar coast. 

Thus 2 Indian forms are found in Burma ; 1 Biirman form ap- 
pears to be restricted to that country, but to be a representative 
of an Indian form which does not extend to Burma. 

Genus Olxea. 

1. 0. iiOHOiCAunA, McClelland. Khasya hills. 

^ lacliides : — Fimekdim panffos'ms^ Ciiv. & TaL; ? P. djambai^ Bleekei*. 

2 Includes Eutrojiim macr&^kfkaimm, BIjth. 

Includes FmideutrcpiMs hngmanuSf G-iinther. 

* Includes : — Pmht^pfems mdunurm^ Swainion ; ? pmmiivimpim 
Olinther. 

® Includes Pmuieutropius MiUheUi, Gunther, 

« Includes migim and Ham. Bitch. ; tfifuKi- 

filw, Swalnson ; B&grtm exoion^ Bieeker. 

Includes Clupmma^ argmtata, Swainson. 
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2„ 0. “BiTEMAyiCAj Bmj. Pegu hills. 

3, O. BATiCEPS, McClelland, Khasya hills. 

2 of these species are locally restricted to Assam and 1 to Pega. 

Grenns Callichbous. 

1. C. 6-A5GEiiciJSy Feters, Granges. 

2. C. si5i}E5SiSj Dfiy. Eiver Indus. 

3. C, EtMAcuLAirs^ Block. Presh waters of Sind^ India, 
Ceyloiij Assam, and Burma, to the Malay archipelago and beyond. 

4. Cl PABO I Samilton Biwkanan^ J umna and Ganges rivers, 

and Biiniia, 

5. O. HACEOFiiTHALMBS A jladrEs, Assaiii, and Burma. 

6. O. iiABAEAEiciJs, Cmier Valencmines, Malabar coast of. 

India. 

7. O. iaibbaC Smnilion Budkanan. Indus and its affluents, 
Ganges, Jiiiima, Brahmaputra, and also Orissa. 

These 7 species have a peculiar distribution : 1 is found from 
Siiiii tlirougli India and Ceylon to the Malay archipelago and 
beyond; 1 Indus, Ganges, Jumna, and Brahmaputra to Burma; 
1 (langes and Jumna and to Burma; 1 Madras, Assam, and 
Biinna : 1 locally to Sind ; 1 Malabar ; 1 Ganges. 

Genus ATabbago. 

1. ITl Aiir'l Bhck. Throiighont Sind, India, Ceylon, Assam, 

and Biirina. 

Genus SrxrErs, 

1, S/Wt5Aa1)E5sis, Day. Western Ghauts of India. 

2. S. AFGHA5A®, GUnihcr, Prom Afghanistan along the ITima» 
layas to Darjeeling. 

^ Inciisdes sibjwMe^, jLaeepMa; ^ilunt3 ekeclTa,^ eanms, and inda^ 

Ham. Buell. ; .5. mi^ocej^hains and m^Borioifs, Cut. & Tal. ; Callkkrm rmma-^ 
eiu\ 2 fiis, Mhidosus, uiid Swainsctn; Sihirm McClelland ; S^kiibe 

jWiH Srtes; Mahm7nijtms sih(roid€,StBhektT ; Callkhmits Ciiiither. 

Includes CsUkkrmiS niffre!ieeii}i,J}n.T. ® Includes Caiikkroiis Mofatus^ Bay. 
Includes:— S2?i#ni5a'?2£7sfC‘m2/A Cut. & Tal. ; S. H«kei ; CaBchrm 

fiiiatiL\SwmisoJi; Cr^pfopurm hteiiftafvs, Playfair; Callkkrotis %ertmii 
Bay. 

^ lacluclw 5&ri#.s Hamilton Bachanan ; S. wailago mdmoim, Out., 
AYaI ; CkiiieMms Bwains<>n ; Siltirus MMikri Bleek^r ; WSiapo^ 

MumHii MJmkm ' 

^ Includes SAms I/idm\ D»y. 
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S. cocHiscHiA'ESSis \ Om. # Vdl. HiEs abote Alijal), also 
TenasseriEi to Coeliin Cliina, 

Of tliese tliree species, 1 appears to be found along tlie Hima- 
kyas from Afgliaiiistan to at least Darjeeling ; 1 is spread from 
tlie liills al30?e Akyab to Tenasserim and Coeliin Cliina : whilst 
tlie third is eonfined to the western Ghauts on the Malabar coast 
up to about 2At30 feet elevation. 

Genus Chaca. 

1. C. lOPHioiDES^j Cuvier Valeueienms. Ganges, Bralinia- 
piitra, and Imwaddi rivers. 

Genus Clauias. 

1. C. Thyshahhi DM'er. Ceylonj Java. 

2, C. Dussemiebi \ Cui\ 4' Vul Coasts of India and the Malar 
archipelago. 

B. C. MAOTE b Hamilton Buelmnan, Throughout India and 
Burma to the i^Iaiay archipelago. 

4. C. ASSAMESsiSj Assam. 

Of the 4 species of ChrkiB, 1 is generaE j distributed through 
India and Burma to the Malay archipelago; 1 Malabar and 
Aladras to the Malay archipelago; 1 Ceylon and the Malay 
archipelago; 1 restricted to Assam. 

Genus Saccobhahchus. 

1. S. MicBOPS, G-mtlter, Ceylon, 

2, S, rossms® Bheh. Fresh waters of Sind^ India. Ceylon, 
Assanij Burma,, and Cochin China. 

Genus Siircsioix. 

1. S, SxKESif , Day. Bivers of Deccan and throughout the 
Kistna and Godavery. 

^ Includes StlurieMk^s Berimomi^ Blytb. 

® Includes: — Maf^siacm chaca^ Hamilton Buchanan; CMca BmMsmi 
Giinther. 

Inckfles *? Cimm hraek^mma, Giintber. 

^ includes CMrim mlunosoma, Bleeher, 

* Includes: — SSMm»hatrachis,M.<>ch; S.angmUaris, 'RnsmU; VkirmmMrfUS 
mi. Cut. & Val. 

® Inciudes : — Sihrm sin^h. Ham. Buch. ; S, htieefi and Msermtus, Swain- 

son ; Sam4fm.iBM micrttce^halm, Ounther, 

' A^emimm ^UMrtP.i, Sykes. 
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2. S, bxs(i£'iwx\ Cup, Val, Larger rivers of India and 

Burma. 

Of.tbese two speeieSj 1 appears to be restricted to tbe Deccan 
rivei^s^ tlie otlier is spread tbrougli tlie larger rivers of India and 

Burma. 

Genus Aiiia. 

1. A. COILA-, Ilfim-iiion Bi^chnnan. Sind, tlie large rivers of 
ilie Pimjabj Provinees, Bengal, Orissa, and Assam. 


Genus Aiuiichthvs. 

L A. ruxciATA, BiVf. Indus, rivers of the Punjab, and upper 

portions of the G-auges and Jumna, 

Genus ErrEOPiiCHraTS. 

i. E, VACiiA'U EamiUo'ih BiieJmmu. From tbe Punjaub, tbrough 
tlie large riv€*r 3 of Sind-, Bengal, and Orissa ; whilst a variety 
(E, Bimnanktm) is found in Burma. 

Genus A^ibltceps. 

1 -, A, ^lASGoiS'g Mamilfm Buchanan. Along the Himalayas 
coiriineiiciiig at the Punjaub, in the J unina for some considerable 
distamee from the hills, also through Burma to Moulinein* 

Germs Sisor, 

i. S. EHiJSBOPiiOBijs, Eamilion BuchumB. Indus, Ganges, 
and J'uiniia rivers, as low as Bengal and Behar* 

Genus Gaqata. 

1 . G. cESXi®, Samiltan Buchanan, Indus, Ganges, and Juiniia 
rivers'; also rivers of Orissa and Burma* 

2 . G. ixcHUEEA, S^kes, Bivers of the Deccan. 

3 . G. BATASio, Mam, Much, Biver Testa* 

4 . G. TEyiJANA, Mam, Buck, Assam. 

^ iBiiHdes sMondiC, Ham. Bueb.; Bilmia iurUa, B-wmnmn, 

® Includes Cmim, Qmy; Mdapterm h€n0akmM, Gray; Acm^^ 
ihmcdm .M&rimkkii Gray ; AUia affiniSi Gunther, 

* laeludes pmctdm, Swainson. 

< lacluies cemikm and A, Unm^nwt, Blyth ; AkumKmmi 

Bay. ^ ' ' * 

* l:nAlmilea:--BfwWw g&gaia, Ham. Bueh. ; BagaMypm, Sleeker, ^ 
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CreiiUS XaJsUKA. 

1. BrcHA5A:xi I Daj. ladiis, Ganges, and Ininiia rkers* 

2. i^i'5CTATA, Bay. Sone river. 

S. X* iRiDEscF^^~Sj Ham, Bach* IS’ortli Bengal and Beecan. 

Genus Bagaeius. 

1. B. YAratEiLii “j S?/7^es. Large rivers of Siudj Indisj and 
Burma to the Malay archipelago. 

Genus Gi.YPiosTEENrAL 

1. G, LOSAH^j Sfkes, Poona and fivers of Beccaiiy also the 
Jumna near its upper portion, 

2. G, TEiniS'EATm % Blyilt. lYepanlj Burma, and Tenasserm 

Ji. G. cosiBO^sijnEj Eteindaclmer. Himalayas from affluents of 
the Indus and Jiiniiia, as at Kangra and Simla, 

4. G. BOTiAj Hamilton Bmlianan, From the Jnsiiia after it 
leaves the Himalayas ; common about Delhi. 

5. G. TELCHlTTAj Hamilton JBueluman, Ganges aiitl Jumna 
rivers from the Himalayas as low as Bengal and Behar. 

6. G, STBiAiTTMj MCleUand. Khasya Kills in Assam, 

7. G, MAiJEASPAT-AB'UM Bowehj river at the foot of 

the Heilglierrj hills. 

8. G. pECTisropTEEiTM ItClellani, Himalayan region from 
afSneiits of the Indus^ Jumoa^ and Ganges ; fouad from Yaiigra 
and JSiiiila to certainly as far as Darjeeling, 

9. G. CATiAj Hamilton Huclanum, Elvers of northem Bengal 

These fishes appear to have a somewlmt local distributioiis 1 spe- 
cies being restricted to the Jumna and Deccan, one to sotithem 
MadraSj S to the Himalayas (one of which is likewise found in 
BErina), 1 to the Hhasyas in Assain^ and 3 to the J uinnaj Gauges 
and rivers of iiortliem Bengal, 

^ laeludtas Pmel&dim nmiffra^ Ham, Baeh, 

Itieliidea t-^PrmhduB bagarim^ Ham, Buch- j P. Yal ; P, 
mtikm, Jerdou ; Buga rim BiH’hamnh Bieeker. 

IiiC'iiides 6^. iikkmmsi^ Gunther. ** Includes (L gmc'di^ Giinfciier. 

® I caiiiiot detect any air-vessel in this species. 

® {r. Steindackner (adult ;) ff. Bay (young) 

ijyy. jouBK.— zoohOGXj Ton, xin. SO 
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Cxeiius Eueltpiostee^hm* 

1. E. iiSEAirMy Dciif. Head waters of tlie Juinns. Upper 
AisaiE, froiii tiie iieigliboarliocd of tlie Himalayas. 

GeEU5 PSEUDECHE^TEIS, 

I, P, sriCAirs. 31'ClelIani. Darjeeling and Kiiasja bilk, 

Gt^niis Exostoha. 

1. II, lABiATFii. 2\I^€1eUauil Hisbmee 3IoiUitaiiis in East 

2. E. BlY'IHIi, Darjeeling, 

'fn II BKEJ>MOR£iy Bhitli, Teiiasserim. 

4. II StoliczsjEj Head waters of Indus. 

T”:ie ibf'rgoiag S5 species of Indian fresliwater 'Biiaroid fishes 
are thus distributed, 

Indian region' 1 

to Malay archipelago 5 

(esemdmg Sind) to Burma 5 

,, Ceylon and Burma ...» 1 

(iAi*i;.oIiug kSonrhem India and Malabar) 

to Burma. . 2 

{excluding Southern India and Malabar) 
to Assam .......................... 1 

(esemding Southern India and the Deccan) 

to Assam S 

(excluding Southern India and the Deccan) 

to Buraia 2 

to Cochin-China ...................... 1 

Iiicius, Ganges, and Jumna rHers g 

Indiis 1 

Ganges. Jumnaj and the Deccan 4* 

„ „ to Burma l 

I)cci“iin 4 

Beiigal C> 

Bengal. Orissa, and Assans i 

js „ to Burma ................ 1 

Beiigiil, and Assam to Biima g 

„ and Eariiui ■ 2 

lliiaaisiyBB region & 

„ ' „ find Borina 1 

' liiis meluclesfi Ijidia, sfinti, srid the PuiiJ{*a'b only. 
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Burma . . , l 

„ and Caeliiu-Cliiiia I 

Assam S 

Orissa I 

Madras, Assaiiij and Biumia 1 

Base of A’eiigheny hills iu Madras 2 

South India and Malabar I 

Ceylon 1 

Ceylon i 

,, and Java 1 

"West coast of India and 3Iaiay archipelago 1 

j, » 6 

,, and Coimbatore 1 


The foregoing shows that the 7S species are restricted to the 
Indian region (iiickding Burma and Ceylon) ; 6 are ciistribiired 
from the Indian region (excluding Ceylon) to the Malay arelil- 
pelago, and 1 extends from Ceylon to the Malay archipelago. 
Conse«|iieiitly we find no species of Indian freshwater Siluroid 
exfceadmg its range to Afrieaj whereas 6 do to the Malay archi- 
pelago. 

Of tlie generUy as I have already remarkedy only 1 is common to 
India and Alricay whilst that is also found in the Malay archi- 
pelago, which possesses 10 more Indian genera. 

So far, results would appear to show us that the present race of 
freshwater' fishes of India is loucli more closely related to a 
Malayan than it is to am African fisKfauna. 


Holes on the G-eniis Alveolites, Lamarck, and on some allied 
Forms of Palaeozoic Corals. By Prof, H. Axleyse Hicmox- 
sols', M.D., D.Se.y E.B.S.E.y E.L.S.,aiid Bobebt ExHEBinoBj 
Jmi.y E.d.B, 

[Read May 3 , 1877.] 

(PlamsX1X.&XA.) 

We have recently had occasion to examine a large series of sp- 
ciiiiena of that group of corals to which the name of 
is geiierally given, as wel as of various, allied .forms, from the 
Carboniferous rocks of the north of England and south of Scot- 
land, the Devonian rocks of Devonshire and Horth America, and 

■ ■ ■ ' ' 'm* 
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tlie Upper Silurian roeks of Engiandj Sweden, and tke United 
States : and we have found our progress greatlj impeded bj tlie 
rery nDsatisfactory condition in which Alveolites stands at pre- 
sent, Xot only does it appear to he evident that the name Alveo- 
lites covers a iiiiiiiber of forms w^hich are not always united b}?- 
relations of genuine aiBnit}", but even those forms which may 
be regarded as the ti/pes of Alveolites are only separable from cer- 
tain allied groups by chai'acters difficult to define or discover, and 
soinetiiiies of dubious value and uncertain interpretation. Under 
these cireuiastancea, it may not he useless that we should lay 
bcdbre our fellow workers the results of our researches so fiir as 
they have gone at present, more by way of discussion and sug- 
gestion than of dogmatking or of laying down positive conclusions 
or formulating final definitions* 

The genus Ahmiites was originally founded by Lamarck in the 
first edition of the ® Systeme des Animaux sans Tertebres ’ (pub- 
lished ill ISOl), p. ^75, for the reception of a single Devonian spe- 
cies which he described under the names of A, suhorhimlaris and 
'A, eselmrokles^ and for -which the former title has been sabse-' 
i|uerit!v retained. Tlie original definition is, Poljpary stony^ 
thick, globular or hemispherical, formed of numerous concen- 
tric kj-t-rs, wiiicli are superimposed one upon the other, each 
layer formed by the union of alveolar, subtubiilar, prismatic, con- 
tiguous eelliiles [or tubes], forming a network on the , surfaced ® 
la the Mlist. IN'at. des Anim* sans Yerteb*’ (published in 1816), 
veil ii. p» 1S4, the same definition is given with very slight alte- 
rations, the principal change being that the genus is now made 
to iiielude incrustiiig forms. In the second effition of Lamarckk 
Xat. des Anim. sans Yertebr.’ (published in 18Bi), the 
portion rekting to the corals -was revised by Miine-Edwards, and 
the genus Jlveoliim is defined as follows (voL ii, ' p, 2B5) 

Loraliam stony, sometimes inemsting,. sometimes free and 
massive, formed of numerous layers which are eoneentrically su- 
peiimposecl upon one another, each layer composed of tubular, 
alveolar, prismatic cellules, which are somewhat short, and form a 
network on the surface,’^ Dour species of the genus were recog- 
iiimd by Lamarck, of which A, md^orhiculark and A melmmides 
limve been subsequently united with one another, A. m&irepormea 
is stated by Hiine-Edwarcis to be a Fo€iik]>or & ; and A. imrmiams 
appears to >e .a Poly^obn. To the above four species Milne-' 
Mwards 'added* in the work just quoted, fo'ur othere;^ of which 
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A. itiMiyoraeea and ..4. milleporacea appear to be referable to Fata- 
sites; A. claimta niaj perhaps be a CJicetefes; and A. mfif.mlihdi-’ 
formis was afterwards placed bj Edwards and Haiiiie in a new 
genus under the name of Soemeria, 
lYitbout taking up time by discussing the views entertained as 
to the cliaracters of the genus Alveolites and tlie diiFerent foms 
referable to it by (xoMfuss, Be Blamvillej Miclielin, Steininger, 
B’Orbigiiy, and other well-known paljBontologists, we may pass 
on lo consider those expressed by Milii e-Edwards and Jules Haiine 
in their great works on the fossil corals. In the Iiitrodiictioii to 
the ^ llonograpli of the British Fossil Corals ® (Pahecoitograpliicai 
Society, 1850, p, lx), these distinguished authorities place the 
genus Aheolites in the group of the Pavositid« proper, cliaraeter- 
ized by the presence of well-developed tabula?, the existence of 
mural pores, and the rudimentary condition of the septa* They 
define the genus as possessing a “ corallum coin posed of super- 
posed strata of eorallites very similar to those of FavosKes, but 
much shorter, and teriiiinated by an oblique semieircular or sub- 
triangular calice, the edge of which projects on one side/’’ The 
type species of the genus is A. sjponr/ites^ Steininger (=..4. sulor- 
Metdaris^ Lamarck). In tbeir ^ Polypiers Fossiles des Temiiis 
Paleozoiques ’ (p, 254), The same authors iii the succeeding year 
redefine AheoJMes as follows : — “ Corallum forming a convex or 
dendroid mass. Calices oblique, subtriangular or semicircular, 
presenting interiorly a longitudmal protuberance which is opposed 
to two other smaller protuberances. These eniinenees appear to 
represent the primary septa ; and no other traces of the septal 
apparatus can be detected. The walls are simple, well dci^e- 
ioped, pierced with a small number of mural pores. The tabul® 
are eompiete and horizontal.” After giving a history of the 
genus, the authors just quoted remark that the elongated teeth 
or eminences above alluded to constitute the most remarkable 
feature of the genus Alveolites^ and that they are to be regarded 
as so many primary septa-, the other three which form the normal 
cycle of six being aborted. They further add that one of these 
three septal teeth is always more pronounced than the other two, 
and that these latter may be. wholly wanting. 

In the ‘Histoire ,]^ature11e des 'Comlliaires ' (roL iii. p. 263, 
1860), Milne-Edwards makes the following remarks as to Ahm* 
lites : — ** The most, striking character of Aheolitm is fiirnislied by 
the septal spsimn, which is represented by three leeth or ferticai 
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projections— one situated on tlie inside face of tlie outer lip of tlie 
caliee, toe otliers opposite the preceding, upon the inner lip of the 
eorallite, and sometimes rudimentary. The ealiees are ohlique^ 
siibtri angular or siibhemispherical. Walls simple, well developedy 
and pierced hy a small number of pores. Tabulas complete and 
horizoBtaieb The elongated teeth or rerticai projections 
wliieli we see in the interior of the visceral chambers of the eoral- 
lltcs tJiS mod pecnluir cluiracier of Alveolites^ and recall the 
tlwee rc'iiieipLil septa which characterize the genus Eteteroemiiia 
fiiiiorigst the Astrsidce. ... It is also worthy of note that one of 
tlie septal projections is more developed than the other two, and 
often it alone may exist. 

In bTic-tly analyzing the above, it will be obvious, in the first 
place, that Lamarck's definition of the genus Alveolites does not 
contain a single character which would at the present day be re- 
garded as of generic importance at all ; so that the ultimate exist- 
ence of the genus will depend upon whether the type species, A, 
mikrrMciiiarkj Lam., can be shown to possess characters which 
'Separate it geiierically from allied forms. In the second place, 
tlic? various definitions given by llilne-Edwmrds and Haime yield, 
upon collation, tlse following characters as essentially distinctive 
of the genus Alveolites as understood by them : — (1) The coral- 
iites are furnished with lamellar walls, and are not united by any 
etineiieliTina. ( 2) The visceral chamber is traversed by well- 
developed lioriiontal tabiilm. (3) Mural pores, eoroparativelj 
large ami fem^ in number, are present. (4) The corallites are ob- 
litiiie, shorter than in Farosites, and terminated by oMique semi- 
luimr Of sMMrmngmhr ealiees* (o) There exist in the interior of 
each coraliite three elongated teeth, which represent the primarj 
septa, and of wbicli one is always larger than the others, and may 
be the only one present* (6) The corallites are arranged in the 
massive and inerasting forms in superimposed layers. 

Aireolites suhorhicularis^ Lam., the type species, possesses all 
the abo^'e-mentioned characters, and is therefore, to begin with, 
eimriy a member of the Favositid.T proper. In order, however, 
to establish the validity of the genus AkeoUfes, it is further ne- 
cessary to prove that .4. suhorhieuhns is geiierically separable 
from Jhwite ; and there are only two of the ahove-inentioued 
chaweters, uamely the obliquity of the caiices and the presence 
of feept>ai teeth, which require special eoEslderation in this con- 
nexion Moreover, eves if the generic distiiictiiess of A* suI^orM- 
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eidaris and its iiiiaiediate allies be siitisfaetorilj establislietl, 
there still reiiiain various forms more or less resembling A, suh- 
orhlctilarisj wMcli differ considerably from it in miiiute structure, 
and wliieh must therefore be referred to different groups. In 
what follows we shall brieiy state the results of our examination 
of a large number of such forms, which we may pro rision ally ar-« 
range in groups according to their affinities^ We need only add 
that our observationsj when practicable, have been eoiidiictecl 
means of transparent microscopic sections, as well as by the 
mination of the actual specimens themselves. 

Group A. AnTEoniTEs SHBOEBicruiLnis, Larnffrolc. 

Tlie characteristic BeToman coral known under the above name 
is thus described by Milne-Ed wards and Haiiiie Brit, Foss. 
€or.^ p, 2W), 

“ Oomllmm composite, forming irregular incnistatecl masses 
which are in general fixed on ramose F'avosiies or on a C</afIiopIi]^h 
and are composed of superposed layers terminated by m 
irregular or subgibbose surface. Oalices very oblique, closely set 
(blit unequally so), elongated transversely, subtriaiigular, and 
turned towards the edge of the corailum. The outer or under 
side of these caliees bears interiorly a small elongated ridge wliicii 
appears to represent a septum, and is placed opposite to a siiiall 
notch. Transverse diameter of the calices about f of a line 5 small 
diameter about half that length/’ 

As this is the type species of the genus, it will be advisable to 
somewhat minntely examine its characters as set forth in, the 
above description, together with some others not meiitioiied 
therein, with the view of determining, if possible, which of them 
possess a more than merely specific value. 

In the first place, one of the most conspicuous eMemd charac- 
ters of AlmoUf€s siAQrhieuIaris is that the corallites are oblique, 
with the result that the calices are correspondingly oblique, one 
lip being shorter than the other, and the aperture being more or 
less elongated transversely, and suhtriaiig'ular or semilunar in 
shape. Though this presents a snperficiilly conspicuous featiire 
wherebj to separate AheoUten from Fatmiie^^ it is quite evident 
that this character is ^ bj no means one of generic value. Isot 
only is it possessed by forms otherwise different, but it is absent 
in some corals which are usually placed in Ahmliies [e. f . in J. 

' It has^, moreover, been pointed out by Br. Lind- 
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slTciai CAiiii» Xat, Hist/ ser. 4 , rol. sTiii. p. 12 ) tliat the welL 
loioirn co?al clescribed bj ]^lilne‘Hdwards aad Haime iiiider the 
2iame of A .Fou^tii is in reality only proTided with oblique coral- 
lites when joiinsr, and that in its adult state the tubes lose much 
of tlieir preTious inclination, and the caliees become simply irre- 
omlar in form. As A. Fougfii shows, in addition, the numerous 
reuuhiriv arranged 111 ai'al pores and the obscure septal strise of 
Fji'tmies, Linflstrdin has removed it from Almolites to the latter 
?jciriis ; and the specimens which the Swedish paleontologist has 
kindly supplied to iis would appear to fully warrant this step. 

In the second place, A, sulorblenlaris has the walls of the coral- 
lites perforated by nuiral pores, which are admirably displayed in 
fiolislied sections. The pores are of large size, placed at irregular 
but moderate intervals (from ^ to | a line or more) apart, and 
arrar.getl in sm§h rows on the sides of the tubes. Though the 
mural pores are few, irregular, and comparatively of large size^ 
and thus cliifer from the numerous, regularly placed pores of 
FavcFiies^ it is quite clear that this feature cannot possibly be 
iiiaue one of generic value. Indeed, though excellently seen in 
the present species, many of the forms with small tubes can hardly 
be proved to possess these openings at all, save by some chance 
specimen in some special state of preservation. The presence or 
absence of mural pores is thus a feature upon which great classifi- 
eatorj value cannot be set in practice, though theoretically the 
point is one of high value and deserving of all attention. In many 
instances, however, even where the specimens are excellently pre- 
served, it is impossihle to determine whether mural pjores exist or 
not : and this is particularly the ease in Ahe&liieSy where the tubes 
are comparatively minute and the mural pores few and scattered. 
In these eases one has hardly any thing to rely upon except the 
fhmm that a transparent longitudinal section may lay hare the 
mnll of one of the tubes, and may thus bring to light the mural 
pores. Tery' often, however, longitudinal slices fail to reveal any 
pores, even in forms which are with certainty known to possess 
them ; so that the mere fact of their apparent absence can only be 
allowetl to for very little. Moreover we have found that 

BuiBeroiis specimens of Fam$Ue$^ in all other respects in a' state 
of the 'roost admirable preservation, fail to exhibit' the smallest 
traces of iiiiral pores, though these openings are both numerous 
and do&a-'set in this genus. It is therefore clear that the visibi- 
iitv of the mufal pores depends greatly upon the eondition'of 
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fossilization, thoGgh ifc is very difficult to say why some specimens 
slioiild sliow tliein conspicuously whilst others, apparently in an 
absolutely identical state of preservation and taken from the same 
bed, show no traces of them. 

In the third place J. suborMeularis possesses numerous com- 
plete tabulse ; but these structures present nothing to distinguish 
them from the tabulse of Favosites^ 

Fourthly, the corallites of A, suborMeularis are short, and are 
superimposed on one another "in successive concentric layers* 
These characters, though sufficient to superficially distinguish spe- 
cimens from examples of the more typical forms of Favosifes^ are 
obviously of nothing more than specific value. Similar features 
are found in some species of Mtvosites, while such forms of Aheo-- 
lites as A. septosa^ Fiem., have comparatively long corallites. 

Lastly, A, suborbietdarts exhibits the curious feature that there 
occurs on the outer lip of the calices a single elongated ridge, which 
is believed to represent a single primary septum. Our specimeng 
of this species, being wholly polished slees from the Devonian of 
Devonshire, fiiil to show this character ; but it has been fully de- 
scribed by Milne-Edwards and Haime, and it is excellently figured 
by Goldfuss (Petref Germ. Taf. xxvixi. fig. 1, /^). That this tooth- 
like ridge is, in the case of this species, truly a rudimentary septum 
seems highly probable. It is apparently constant in position, and 
in its development, and it appears to be present in all the calices 
in well-preserved specimens. What may be its classificatory 
value we shall discuss immediately, merely stating now that it is 
evidently quite different in its nature from the so-called “ septal 
teeth of such corals as A. septosUy Flem., and A, depress^f Flem. 

J.. lidbeclwij Edw. & H., is in many respects closely allied to J.. 
subofUcnlaru, Lam. ; but Milne-Edwards and Haime state that it 
has a septal ridge resembling that of the latter species, but only 
slightly developed ” or “ very indistinct.” A. Gm^i^ Edw. & H,, 
is also closely related to the preceding, the septal ridge in the in- 
terior of each corallite being in general distinct, but not very 
prominent.”' We have not been able to examine this kst-n'amecl 
species fully ; but w© have not succeeded in detecting the septal 
ridge in such examples of A, Laheehei as have come under our 
notice (from the Upper Silurian of Dudley and of Sweden). 

A, eompressa^’E. & H., is 'another massive form allied to A. snM 
orUeidmis. It is stated hy Milne-Edwards and Haime to possess 
three septal teeth, which do not differ in size. So far as our ob- 
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sen’atioiis go^ tlie eaiices certaiiily do esliibit tootli-like processes 
extending in, to tlie interior of the visceral cliainher ; but we have 
not been able to make out that the number of these is eonstautj 
nor are we satisfied that they are identical in their nature with 
t]:e septal ridge of -4, suhorMculaAs. 

A, BGtterdjfi, Edw, H., unquestionably possesses spiiiiforin 
septa, several of these being placed in general round the circiiiii-” 
ference of a single ealice. Xot only are these septal spines more 
iiiinicrotis than the ridges or teeth' of A, stdorlieidaris or A, con^- 
f?esm^ blit ,1. Maitershji seems in all essential respects to be a 
geimine .Farwffes, various species of the latter genus having distinct 
though radinientary septa. 

Tario?Js other forms of have been stated to possess 

from one to three septal teeth (such as A. denticidatd^ Edw. & 

-■!. Te^Eng, FoTiigt, and -4, crupfodens, Billings); but we are not suffi“ 
eiently acquainted with these to pronounce any opinion as to their 
stracture, A. seffma^ Flem,, and A, depreBm, Fiem,, arc also pro- 
vided with structures which have been generally regarded as septal 
teeth : but we shall discuss the nature of these subsequently. 

In the meaiiwliile it is evident tljat the question as to the validity 
of the genus Ahefdites %vill turn wholly upon the view which may 
be taken as to the structure of *4. snlorhicidmis^ Lam,, the original 
type of tlie germs ; and it seems tolerably certain that with this we 
may place ,.4, cowpressa, E. & H,, -4. Zahealiei, E. & H., and ^4. 
Grmii, E» & H., at any rate provisionally. We have seen that the 
genus Alteolifes^ as thus typified, agrees with Mwositeshx the pos- 
session of eorallifes with lamellar walls not united by a ecBiien- 
chyisa, in the esistenee of mural pores, and in the possession of 
complete and well-developed tabufe. We have further seeu that 
the obliquity of the calices, the shortness of the corallites, the 
size and tuimber of the mural pores, and the fact that the coral- 
lam is composed of superimposed layers cannot be regarded as 
points of more than specific value. There remains, then, only to 
consider wFether the presence of from one to three 'septal ridges 
(accepting this interpretation of their nature) in the forms just 
meiitioueci can be regarded as siiffieient to separate them geiieri- 
cally from Fmmifes. We have satisfied ourselves tliat no other 
^ chaweter can be brought for^vard which is sufficiently important 
to elevate Alm&IiieB to the rank of a genus distinct from Fawdtes ; 
and this view seems in the main to be precisely that held by Miine- 
Eiiwards .and Haime. With our present knowledge it seems umvise 
to abanioB the genua Ahe&Utm altogether ; but it is at the same 
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time perhaps improbable that future investigations will justiiy its 
permanent retention. Eudimentarv septa are by no means lin- 
knowii in though not so regularly disposed or so striking 

bj their isolation as in A. suborlicwlaru ; and genera founded 
upon single 'eliaraeters may be at any moment overthrown by tlie 
discovery of intermediate forms. 

Group B. Cm^'iTES, Eieluvalci 

"With regard to the genus Goenites^ Eichw., we wish in ere! j to 
suggest the possibditj that it may ultimately have to be suppressed 
if the genus AUeoUtes be retained for A. siihorbiciilaris and its 
immediate allies. The genus was originally foiiiicled by Eichwald 
in 1829 (ZooL Spec. i. p. 197), and was defined by him in the 
^ Lethaa Rossiea ’ (voL i. p. 457) as comprising dendroid or lamel™ 
lar and incrusting corals, with semicircular or triangular caliees, 
provided with a single rudimentary septal ridge on their lower lips, 
the corallites being united by an abundant cceaenchjma. In all 
the above-mentioned characters, except the alleged presence of a 
ccBnenchyma, the genus cannot be separated from Alveolites as re- 
presented by A. sitborhictdaris. The presence of a ccenenehjiBa 
would doubtless be sufficient ground for generic distinction ; but 
the few^ observations we have been able to make on this point lead 
us to doubt if a true ccenenchyma exists at all in Cmiifes. More 
especially, we have examined specimens of CX orkrdalUj Eichwald 
(supplied to us from the Upper Silurian of Gotland through the 
kindness of Dr. Lindstrom), by means of thin sections prepared for 
the microscope ; and in this form we find the apparent cceiieneh jma 
to be due to a secondary thickening of the walls of the corallites, 
more particularly in the neighbourhood of their months, the ex- 
ternal boundaries of the tubes remaining ^iiite distinct. 

Group C. Pachtpoba, Linisirmn. 

In 1873 Lindstrom Nigra Anteckningar oni Authosoa Tabu- 
Ofversigt af. K. Tetensk.-Akad. ForhandL) gave the name of 
Fmkgpom to a new genus of corals, to which he assigned the fol™ 
lowing characters : — “ Caliees annular, at the extremities of the 
branches ob'liquely semilunar, with sparse spiniform septa. 'The 
caliees surrounded by dense, delicate, concentric lamin®, so as to 
be siiperficmlij remote. Wails perforated with canals/* Tlie only 
species described is' P* ImnelUc&rms^ which is stated to possess 
flattened brandies, often eoalescent and forming broad laming tli© 
tabula being extremely few or inconspicuous. 

Dr. Liiiclstriim has kindly furniBlied m with specimens of P. 
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from tlie Upper Silurian oUWisbj ; and after a careful 
mieroseopie examination of its eliaracters, we are enabled to en^ 
tirelj eoTiiiriii bis description. We bare also fully examined two 
corals from tlie Befonian of Xortb America^ wliicli were originally 
I’eferred to AIi^eoIiies,hut wbicb we find to be essentially identical 
witli I^fiehfpora, and therefore to be properly referable to this 
genus. The corals in s^nestion are Alveolites MsclieH, Billings^ 
and A, frmiiom^ Xicb. 

A. FAehenl Bill., agrees in all important points with 
lamelliefjrriis^ Lindstrdnip tbongb specifically distinct. It forms 
fiattenecl expansions or fronds, rarely mcrnsting foreign bodies, 
from one to four lines in tliickness, and often of considerable size. 
The corallites are disposed obliquely to tiic siudaees, diverging in 
opposite directions from a central plane, and opening by distinct 
ealiees on botb aspects of the frond. The walls of tlie corallites 
are tliiekened as tliey approach tbe surface, and are formed of 
iiumeroiis delicate eoneentric laminse where they surround tbe 
ealiees* The ealices are oval or rounded, often semilunar, remote, 
and neither exhibiting a single septal tootb nor rudimentary spi- 
niforai septa. The walls of tbe corallites are perforated with a 
few remote mural pores of large size; and tbe tabula are either 
absent or are few and remote. 

Ill all the above characters A, Fkclieri agrees with Fachypora 
ImmlJkomis^ save in wanting tbe comparatively numerous rudi- 
iiieiitari^ septa wdiicb can be observed in w'ell-preserved examples 
of tbe latter. “We bare no hesitation, therefore in referring the 
two to the same generic group ; and A. FkeJwri must in future 
stand as Fmigpora Fucheri. 

AheoUtes Jr&niom^ Kicb., also foom tbe Bevonian of hl’orth 
America, agrees in all tbe essential features of its organization with 
tbe preceding, and must therefore he removed to tbe genus Fa- 
elipp&m. It differs from P. Fucheri^ however, in the eompara- 
tively small size of tbe corallites, and tbe fact that tbe ealices are 
distinctly semilunar or subtriangular, often curved and fissure-iifce. 
Ill well-preserved examples also there are indications of tbe 
existence of two small tootb-like inward projections ' of tbe lower 
lip of the caliee, thus establishing a passage between Faehppom 
and the forma generally referred to Ooenkes^ Eicbw. Tbe mural 
pores appear to be few and remote ; and we have been' unable' to 
ieleci Itbuto in loBgitodinal sections of this species. 

Sroiip D. AiTEoniTEs seet-osa, Fiemimp . ' 

Oujr specimens of this' species form hcaiispberical or pyriform 
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masseSj soEietimes of great size (reacliing occasionally a foot and 
a half in diameter and five or six inclies in height), and have been 
derived from the Carboniferous Limestone series of Scotiand. 
The composition of these masses varies in different eases. In 
some examples from Ecclefechan the eorailum is composed of nu- 
merous concentric layers, each layer being of comparatively small 
thickness. In other examples, as in some huge masses from the 
Carboniferous Limestone series of Bimbar, the corallites are long 
and basaltiforin, extending the whole height of the coraliiiin. In 
both cases the corallites may fairly be said to be erects in the 
same sense that this term is applied to the position of the coral- 
lites in a similarly shaped mass of Mzvosites or CJimteies ; that is 
to say, the corallites in a hemispherical eorailum are vertical in 
the centre of the mass, and curve gently outwards as the margins 
are approached, thus having their terminal portions always directed 
at right angles to the surface upon which they open. Hence the 
ealiees entirely want the obliquity which is so characteristic of 
Alveolites suhorUmhris and its allies. A reference to the figures 
of A. se^ptosn given by Milne-Bdwards and Haime in the Mono* 
graph of the British Corals (pl.xlv. fig. 5 h) will at once show that 
the calicos of this species, instead of being like those of Almolifes 
mhorUcuhrm, entirely resemble in this respect the calices of any 
massive Mimdies or Ohwtetes, 

The calices in our specimens of A. mptom are from three to four , 
ill a line, generally the former, their shape being somewhat irre- 
gular, but on the whole five- or six-sided, or at any rate more or 
less prismatic. In places the calices become transversely elon- 
gated ; but they never assume the characteristic semilunar or sub- 
triangular appearance of those of A. suhorMcularh and its conge- 
ners. The walls of the corallites are thin j and the margins of the 
calices, as noticed by M'Coy ’Bvit. Boss.’ p. 82), are sometimes' 
tubereulated, or coarsely granulated. 

After a careful examination of well-preserved , specimens, both 
on fractured surfaces and in polished ^ sections, we have entirely 
failed to detect any mural pores. ■ Bor reasons pre^doiisly stated, 
we do not regard the app^nt absence of pores in our specimens 
as absolutely conclusive as to their non-existence, though we are 
inclined to believe that the walls of the corallites are really im- 
perforate. 

The corallites of our examples of A, sepiom are crossed by well- 
developed complete horizontal tabute, generally dispersed with 
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sreat regiilarit j ; but the most remarkable feature is tiie presence 
in many of the coraliites of a longitudinal or vertical ridge, par- 
tiiilly dividing the visceral ehamber into two portions. Sometimes 
this ridge is barely perceptible^ or even wholly absent ; at other 
liiims it extends halfway across the visceral cavity; and some- 
thiies it nearly touches the opposite wall. In some parts of a 
large cyralliiiii almost every corallite may possess one of these 
rii.’m'esj wliiisr in other parts not a single structure of the kind is 

be deterted. Nor is there always hut one of these ridges 
with in, the cavity of a single corallite, but there may be two or 
llrree, in wliieli case one is generaUj much larger than the others. 
The signiiicance and nature of these vertical ridges will he con- 
sidered iiniiiediatelj ; but it is in the meanwhile necessary to 
bideilj glance at two corals which are very closely allied to J.. 
hxm^ and which undoubtedly belong to the same group. 

One of the corals in question has been found by us in consi- 
clerahle abundance in the Carboniferous Limestone of the north 
of Eiigknd. It occurs in the form of hemispherical, subglobose, 
Of irregular masses, with a convex surface, often of considerable 
size. eo,n2|iose£l of prismatic coraliites, which may or may not be 
ar-raiiged in successive superimposed layers half an inch or more 
iii tliiekiiess. In other instances, the coraliites are tall and basal- 
tidjrm ; but in either case they are erect,” in the sense in which 
tl;is term has been previously used. The calices, therefore, are 
not ohlifjue^ but are like those of A. sej^fom* There are gener- 
about five ealices in OB,e line ; and though irregular in shape 
and sixe, they are egsentially subhesagonal in shape. The walls 
c*f the coraliites are thick ; but we have wholly felled to discover 
any mural pores. In tmneverse seetionsj certain of the coraliites 
show a strong tooth-Mke process on one. side, sometimeB opposed 
to two smaller teeth ; and these ridges may be short, or they niav 
extend halfway or more across the viseeral chamber, whilst tliey 
are wanting altogether in a large number of the coraliites. In 
kiagitiidinal sections the coraliites are seen to be crossed by re- 
Eioie liorizoiitul tabulse, which are not uncominoiily placed at the 
,s»me level in contiguous tubes, and which may be wanting alto- 
gether in certain layers. 

The comifi we have just described present a very close, resem- 
Mance to A. Mem., from which they can only be distin- 

guished by the smaller sise of the coraliites, the somewhat thicker 
w'alls of the tubes, and the slightly more remote tabulm. Whether 
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they may not be simply a variety of A.se^tom we are not prepared 
to say I but we think little doubt can be entertainecl as to their 
substantial identity with the Claeietes radium of JiscliCTj a cc?ral 
originally described from Eussian specimens (‘ Oryct. cle Moseoii," 
p. I 6 O 5 pi. 33 . %. 3), but which is also quoted by Milne-Edwards 
and liaime from the Carboniferous Limestoii,e of Xendai- — ^on 
preci&eij the same horizon as some of our own specimens. IFe 
have unfortunately been unable to examine any authentic Eussiaii 
examples of Clmtefes radians ; but our specimens agree so perleetlj 
auid hi such iniaute particulars with those described and figured 
by Lcmsdale (' Euss. and UraV Appendix, voL i. p. 595, pL .A^ 
iig. 9), that \Ye are unable to hesitate as to their identity* 

Lastly, in Alveolites depressa^ Flem.* we have a third coral wliicli 
is obviously referable to the same group as the preceding two 
forms. The specimens which we possess of this species are large 
massive examples, agreeing in all essential points with the de- 
scriptioia given by Milne-Edwards and Haiiae, except that we can- 
not say that we have satisfactorily determined the presence of 
vertical ridges in the interior of any of the corallites. These, 
however, are both described and figured b}' the authors just meii- 
tioiied* The species differs almost solely in the minute size of 
its tubes from the two preceding, the corallites being from, eight 
to ten in the space of a line.' The corallites are erect ; the cal ices 
are subhexagonal and not oblique j the tabula are complete^ 
remote, singularly regular, and ofcen placed on the same level ; no 
liiurai pores can be detected^ and a rough fracture (as in the case 
of the two previously mentioned forms) exposes the interior of the 
coraBites. 

We have, then, arrived at the eonyiction that Alveolites sepimHy 
Flem*, Climteies mdiam^ Eischer, and Alveolites depressa^ Flem.y 
form a very natiii'a! group of corals, which chiefly differ from one 
another in the very trivial character that the corallites are of dif- 
ferent diinensioiis. It still remains, however, fbr coneideration to 
what generic group these forms can be properly referred ; and 011 
this question we have the following observations to make, the 
only points requiring special discussion being the presence or 
absence of mural pores, the nature of the so-called septa! tooth/’ 
and the relations' of the corallites to one another* 

As regards the first of these points, O'Ur specimens have only 
yielded the negative result that we have been unable tO' detect any 
signs of miirai pores. ^ In this particular 'instance, however, w© 
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are perliaps warranted in attacMng great weight to this negative 
eyidencej seeing that we liare examined a large series of sped- 
Tiieiis frcan ttifereiit localitieSj and from difierent beds, in different 
states of presercation, and bv means of polished sections and thin 
trivaspsarexit slices os well as liy broken surfaces. We are disposed, 
tlwn, TO bitlie^'e that mural pores are really wanting in A. septosa, 
rieiii.. A, (Jtpresm. riein., and Chceietes rmlia/is, Fischer; and we 
may add riaat hlilne-Edwards and Haime expressly affirm the 
alxsenee of pores in the latter. If this view be correct, it is clear 
that the two first -mentioned of these forms can no longer he re- 
tained in Aheolfies, from which they further diifer in their com- 
paratively erect corallites and their non-ohlique ealices. 

As regards the second point, namelj^ the nature of the so-called 
septal tooth,” this process is very conspicuous in A, septosa and 
ill Ckmeies and can be most readily examined by means 

of tliin sections cut at right angles to the course of the tubes. In 
-4. dejiremi the same processes exist, though not so conspicuous ; 
and we entertain no doubt as to their being of precisely the same 
nature in all these forms. By MUne-Edwards and Haime this 
tooth in A* septosa and H. depressa was regarded as representing 
a single primary septum ; and they compared it with the elongated 
septal ridge of A. suhorMcuIaris — an analogy which is increased 
by the fact that the process has sometimes one or two smaller 
teeth opposed to it, as in A. dentmilafa, E. & H. Against this 
view, however, it must be urged that the tooth-like process of A. 
septum and A. dej^resm is by no means universal in its occurrence, 
nor constant in its clevelopmexit. It is only present occasionally, 
in certain of the calices, and is often absent over considerable 
areas, whilst it varies in size from a hardly perceptible protuber- 
ance up to a vertical lamina extending halfway or more across the 
visceral chamber* These facts militate strongly against the com- 
parison of these processes to the septal ridges of A. suhorMeu- 
lark ; whilst several of our specimens of A, s^tGm show’ in addi- 
tion liunierous obscure longitudinal strim, wrhich w’e believe to be 
the true representatives of the septa. On the other hand, Lons- 
dale regarded the tooth-like processes of Chisiefes mdims^ Fischer, 
as' being of the nature of inflections of the walls of the corallite 
preliminary to its fission into tw'o tubes. This view is supported 
by the' easily observed fact that the mode of increase in C, radiam^ 
m well m in A, and A. dsprem&^ is clearly by fissiparity ; 

and it is furlher supported by the very variable length of the 
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process ia ililfereiit tubes, by its often extend iiaif way, or 
almost iiaite, across tlie visceral cliaiiiber, and by itsabseuee ia all, 
but a coiiiparatively small niimber of eorallites, and tliose the 
largest ones. Upon the whole, therefore, we are inUhied to be- 
lieve that t!ie tootli-ltke processes of A. sejiiosa^ -.1. dr^jrremi, and 
VkiBiefe^^ railitiHS are not of a septal nature at all, but^tliat they owe 
their existence to fission taking place in the older eoraliltes. 

In the third place, all the three eomis in question exhibit the 
peculiarity that the walls of the corallires are firmly aiiialgariiatrtl 
ill contiguous tubes, so that a fracture does not expose tlie walk 
of the tubes, but lays open the cavities of the viseeml ebaiiibers. 
Mr. Lonsdale probably attached too great a value to this, character 
in regarding it as one of the leading peculiarities of (fimteies as a 
genus ; but there can be no doubt that it' is a feature of iniporfcaiiccw 
Upon reviewiiig all the above evidence, it seems to us to be clear 
that A. (lepresm^, Flem,, and A, se^iom Uleiii., cim no longer be 
retained in the genus Ah^eolites as typified by -1. suhorhieiifaris 
anil its allies. On tlie other hiind, if more extensive iiivestiga- 
tioiis couiirin, as "we believe they will, the absence of mural pores, 
these species must be placed iu the genus Cluektes. side by aide 
with €l Fischer, and they will stand as C, deptessm^ Flein., 

and Ctiepiosm, Mem., 

Uroup E» Ciij^TEXKs, FmFier, 

The groups kcowa as ChHetes^ Fischer, I) 'Orb., 

and Loiisd., differ from Favomte$ and AheoUteu maialj 

in the imperforate eonditioa of the walls of the ecirallites ; and tliis 
undoubtedly eoiistiliitesa character of great structural importance. 
OwuBg, however, to the very small size of the tubes of iaanj spe- 
cies of these groups, the absence of mural pores is often a matter 
more of inference than of aeiual obBervatioii. Widiout, however, 
entering at the present moment further into the structure and 
affinities of these groups, we wish to describe a species of €hm- 
fetes from the Carboniferous roeks of Scotland, wldeh is in' iiiaiij 
respects allied to the forms we have just been cottsicleriiig;— 

Gkmhies h^perhorem^ Hich. & Elli- 
; Corailufti lt>,rmmg thin, flattened, or imdulatiBg expansions, frosn 
one to five lines^ in tMekness, not composed of superposed layers, 
and liaK, a foot or more ia diameter. The- eoraliuii is ool 

It should to tl»l tlfiS: 'species \rm ■ long %go t!«crifed hj M*Coj r 

tlie mfM €km-efm if^mm ( W. Fim p. SS). ' : 

I0UR5.— -ZOOnOOT, VOL. Xill. • , Si 
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inenistmg. but is attached to foreign bodies at one point ; and tlie 
rest of tlie lower surface is covered with a strong wrinkled epitheca. 
Corallites erectj from an eigbtli to a tenth of a line in diameter. 
Ctilices opening upon the upper surface of the coraliiim^ irregular 
ifi sliape and size, but upon the wliole nioYe or less hexagonal 
with ibiii wallSj and wliollr devoid of any trace of a septal appa- 
ratus m of septal teeth. Mural pores apparently absent, Tabulse 
iiii 111 eroiiSj eornplete, 

3Iost of our specimens of this form present the appearance 
believed by Mr. Lonsdale to be characteristic of Ckwtetes — that a 
rough fraetiire lays open the cavities of the corailites without ex- 
posing their walls. In some cases, however, the fractured surface 
siiows'the W’alls of the tubes ; and in these, as well as in longitn- 
dhial sevliors, we have failed to detect any traces of mural pores. 
We were at first sight disposed to regard the present species as a 
variety of C, {Alveolites) dejyressus, Flem., with ■wiiieh it agrees in 
till;' sixe of tlie tubes. It is, however, sufficiently distinguished 
by its coiistaiitly different /bra and mode of growth, as well as by 
the fact, conclusively shown by thin transvei^se sections, that there 
are no traces whatever of ridges or teeth-like processes within the 
corcllites. On the surface, the eaiiees show a certain irregularity 
in and size, which is not characteristic of the typical forms 
of whilst they are often transversely elongated, as in 0. 

and C. ie^ressus. Horizontal sections, however, taken a 
little below the surface, prove that the corailites are essentially 
hesagoiiai in form. 

F&rmeiim mid Locality. — Carboniferous Limestone series. 
Charleston, Fife (abundant); Batbgate ; Ecclefechan' (Cakife- 
rolls' Sandstone). 

llroup F, AnvEoniTBS Gounnussi, BiMimgs. 

There still remain a number of forms which have been referred 
to Ahedlites^ and the true affinities of which are still doubtful. 
Many of these forms we have had no opportunity of sufficiently 
examining ; and we merely wish to draw attention now to one or 
two corals wdiieh offer some troublesome diffieiilfcies. If we take 
A. Mzl&rlimhrm, Lam., as the type of the genus AlmoUim, we have 
aireaij seen, tliat the only essential point by which it can be sepa- 
,imte4 from Frnmihs k the presence of a vertical ' septal ridge— 
'three' ,ff these ridges existing in other allied forms. We have, 
lioweiw, tofSC' twtfc (such AheoUfes 
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Mwmeri^ from the Devonian) which agree eatirelv with 

Alveolites, as generally understoodj both in form and in the 
possession of a few irregular mui'al pores, but whicli differ 
from A. sidarMcuIaris and its allies in possessing no traces 
whatever of septal ridges. In most characters these forms agree 
entirely with A, Fougti, E. & H., which has already been 
removed by Lindstrom to the genua Famsites. This would 
perhaps be the best course to pursue, provisionally at any rate, 
wdth forms such as A, Goldfussi, Bill, ; but this would necessitate 
a further enlargement of the characters assigned to Famsites, since 
the corals in question differ both from the typical F&vosiies and 
from the aberrant J! {Alveolites) Fougti, in possessing few and 
remote mural pores. Eurtber investigation will therefore be re- 
quired before a final conclusion on this point can be arrived at. 

BESCBIBTION OF ELATES XIX. & XX 

Fig. L A vertical section of the polished surface of a portion of Ckektes {Alim* 
Ufes) sepiosm^ Fiem., from the ^‘Taults” Limestotie, Lower Carboni- 
ferous group, Dunbar. Drawn from a spedmen in the collection of 
the G-eoiogical Survey of Scotland (Ediuburgh), Of natural size, 

2. A portion of a horizontal section of the sanne speduieii. At a is shown 

a portion of the matrix in wMch it was imhidcleti. Also of nat. size. 

3. A aiaali portion of the surface of tig. 2, considerably enlarged, showing 

the transverse sections of the eondlites, 

4. Applies to an outline of a flask-shaped specimen of the preeetliiig coral, 

Chstetm {AkmlUes) Flem. This was obtained from tlie 

Lower Carboniferous or Caiciferous Sandstcm© series^ Blackwood 
Bidge, New Quarry, Ecelefechsm, Bumf ire. From the collection 
of the Oeologieal ISurvey of Seothuid (Ediiib.). Outline reduced less 
than *1 nat, size. 

D. The appearance of th weathered surface of the preceding, of iiat. size. 

6. Fart of the same are* as %, 5, but considerably enlarged. 

7. A pM‘tially longitudinal and somewhat obliquely iraetured section of 

ChsM& ? rmVmmt Fischer, From the Carboniferous Liirwslones 
Hardendale, Xab, Shap, Westmoreland. Of nat. size, from a specimea 
in the cabinetpf Prof. Xieholson, 

B. A small portion of the weathered surface of the preceding speeiiiien. 

q. A horizontal section of, the preceding as viewed under the microsv-of>e, 
mid magnified about 6 diameiera 

10. A vertical section of the same, also enlarged 6 diameters. 

11. A portion of the exposed and slightly wmthered surface of a mass of 

CJmtctes 'hpperborem, Xichoison and Etheridge.' From the Lower 
Carboniferous Limestone group, Charleston, Fife. Drawn of nat, 
size from a specimen in the tSAfoinet of Frof. Xiehoison. 
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12, Exhibits a YertiailTiew of part, uf tli© edge of tlie abofe slab of €hfe^^efe,s 
ki/j)eThorem> sliowitig the coiiiparatsYe tenuity of the expansion. About 

imt. 

Hi A t'KiBsparent Terries! seetioR of Chisietes k^perboreuSf inagmfied 7 
diameters. 

14. A liorizontal section of the same eoral, x 7 cllam. 

15. Tlie surface, slightly weathered, of a piece of Fi.{€kp2)ora imneiiiGorEis^ 

Lindstrdm. From tiK* Wenlock f^Upper Silurian), Gotland. Brawn 
of list, size from a s]'«ecimen in the cabinet of Prof. Nicliolsoii. 

Itl, A seciioii in the plane of the frond of part of the same specimen of P. 
liDMillcoruk, rubbed down andiiewed by transmitted light, X 4diain. 
Owitig to the undulations of the specnaen, the seeti(Hi cuts across the 
corallites obliquely. 

17. A section at right angles to th^ plane of the frond of the same, mag- 

nified 4 dlani, 

18. A superieial riew' of the surface of a fragment of PiuFpj^om (Alveolites) 

Fkclieri^ Billings. From the Hamilton group, Middle BeTOiiian, 
Arkona, Ontario. Encrinital joints are adherent to the surface of the 
spedmcm. Of nat. size and sketched from a speeiraen in Prof. 
2?icho!sc»iiA eaMnet, 

!0, A mkroscopieal Tertieal section of %. 18 , x 7 diam. 

A se,gnient of a transparent horizontal section of the same, also' magnified 
7 diaiiieters. 

2L J\ieh/}kyra {Jh'eoiitfs)/TOHdoda, Xiebolson. Tertieal transparent seetiun, 
X diam. Speemien obtained from the Hamilton group, Middle Be- 
T«.*!i‘a!x Arkona, Ontario, and now in Prof, 2\icholsoii"s eabinet. 

22. A Trrticui section of the same specimcji of P.frondosff.^ also X 0 clianief-ers. 


Cn tlie Sacral Plexus and Sacral Tertebn^ of Lizards. Bj St, 
O-KOBGi MitahTj See. L.S., and the Eev. Bobeet Cfaeke, 
L S 

pSead May 3, 1877d 
(Abstract.) 

The aiiti'iors nseniion that of late it has heeii recognized that, in 
any attempt io answer tlie question as to which Tertehra of any 
lower aniiiial answ’ers to the first sacral Yortehra of Man, the iier- 
YOiiS no leas than the osteologieal relations of the parts should be 
carefully iiiYestigated. And at lias been considered that the 
nc-TYoiis rather than the osteologieal relations should be deemed 
tlie more important : in fact it has been sometimes asserted, that 
the Borres must be taken as the fixed points, and that the bones 
must rather haye their homology 'decided by the nerTeSstlian vice 

'Should it he possible to show that in any group of reptiles, botli 
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the nervous and osteological relations of any vertebra eoustantiy 
agree witli tKe nervous and osteological relation of Man’s first 
sacral vertebra, the liomology between suck two parts may well be 
taken as thereby established ; but if either of these sets of ivla- 
tions exhibit disertpancy, then of course such homolog}^ cannot be 
considered satisfactorily determined. ^ 

ISTor can we justly set aside osteological in favour of nervous 
resemblances if it sliould turn out that the nerves themselves, ex* 
liibit notable variatio!is of conditions as we pass from one allied 
form to mother— a fort lori if there should be va-riatioiis in this 
respect even witMn the limits of a species. It might surchj be anti- 
cipated that more or less variation would be found to exist iiiiier- 
voES as well as in skeletal structures ; and in the event of such anti- 
cipations being justified, the determination of sacral liomology must 
depend upon a comparison of the values of the coiiflietiug claims 
of different degrees of reseaibianee in both the osseous and nervous 
systems — niiless we prefer to consider the osteological sacnita and 
the nervous sacrum as two distinct structures, which may or may 
not coiiipletelj coincide, and may or may not widely diverge* 

The authors afterwards discuss the opinions held by Professor 
Clegenbaiir with regard to the pelvic relations in birds and some 
reptiles, also those of Professor Hoffmann concerning the lumbar 
and sacral plexuses of Batrachians and Eeptiles. 

Then follows an account of dissections of the Chamelean {€ka^ 
mmlm the G-reen Lizard (Laeeria pmdis\ the conirooa 

Tegiiexin (lew feywerw), the Bearded Lizard (&mmmaiopImra 
harMta)^ the A^^ama colomrum^ the Tuberculatecl Lizard (Igmm 
tubereulafa)^ and of the Monitor (if. arena?4a). 

Oil these dissections are based some remarks on the general 
condition of the nervous and osseous structures of the sacral region 
lu Lizards, aecorcliiig to their views and as compared ivith those 
lielii by Gegeiibaiir and Hoffmann. To this succeed otlier chap- 
ters devoted to a consideration of the sacral region of Batrachians, 
to the sacral region of Mammals, and to the sacral region of Birda, 
each discussed in a similar spirit. 

Their generalizations to the foregoing may be thus suiama- 
rized : — 

It appears, then, that in Lizards generally, the lumbar plexus 
may be firmed by from t%vo to three roots, and that the most pre- 
axial of' these is here in advance of the fourth presaera! nerve, 
while the most postaxial root is never more ;|Ki3taxial Ilian iiie firsi 
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presacrai H6rv6. But 3Ibu-iior and GhctMctl&Q proseafc a slight ex® 
ception in certain respects. 

In all tlie Eeptilia examined and enumerated by tbe authors, 
the mnsrerse processes which abut against the iliiini are wholly 
or ill part parapophysialj and are in serial relation (serial homo- 
logies) witli the capitular processes (or the capitular parts of the 
transverse processes) of the more preaxial vertebrse. The jimcfcioiii 
of tlie sacral vertebrse with the ilimn is much postacetabnlar in 
Satirians ; but in Crocodilia and Tortoises (some at least) it is about 
opposite the acetabulum* 

In Batrachians the transverse processes abutting against the 
ilinin are parapophjsial, but diapophjsial in nature like those of 
Eeptiles. 

In Mammals as compared with LkardSj it would seem, with 
respect to nerves, that the first and second sacral vertebra (say, for 
instance, of the €at), answer very well to the two vertebrse with 
enlarged transverse processes of Lizards, while osteologically they 
of course also answer very well to them* ^There can be little 
doubt, however, that the first two sacral vertebra of the Cat 
are to be eonsiderecl 'homologous with the anterior human sacral 
vertebnr ; ami therefore it would seem that the two ilium-joiniDg 
vertebrje of Lizards should be considered homologous with the 
anterior huroaji sacral vertebrae, • 

111 Man, the Cat, and also in other Mammals down to the 
Echitlua, the transverse processes abutting against the ilium are 
parapophysial, like those of Reptiles and BatracMans. In all the 
Mammals examined by the authors, however, the junction of the 
sacral transverse processes with the ilia is preacetabular, although 
that junction is miicli less preacetabular in position in Man than 
it is in most Maniinals. , . 

Altogether, from the osseous and nervous eonditions evinced 
together in the groups hitherto referred to, the authors propose 
the following definition of a '^'Sacral Yertebra®* in Mammals, 
Reptiles, and Batraehians : — pampopMfmal irmis^ 
mne processes tvMeli ahit apainst the preaxml &r post- 

irm#l or ffppmife to the ace.fabithm^ and Imvinp u root oftliesGiatio 
phitm mminp forth either immedmt eh preasmi or p}mMxmi of 
This definition will exclude from ■ the sacrum, as not abutting 
against th'© ilinin, of Man, the more posterior vertebr© ' called 
gti3f il % ' atithropotomy. But in the lower mammals (even 
already is Apes) tfeomninber of so-called sacral vertebm aiig- 
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ineiits more or less \xith age by the anl^^losis of tl^e sacral vertebr©.. 
so as not to render the extent of the sacrum very variable. It 
would surely be well, then, to distinguish the human saeral ver- 
tebra, like the ribs, into true and false, those being the true 
sacral vertebrae- which abut against the ilium. 

In Birds the determination of the hoiiioiogieai relations of the 
different parts of the postdorsal part of the spinal column is a 
matter of iiiiich diffieiiitj. On the wliole, and seeing on the 
one hand the manifest homology between tlie saeral vertebriu of 
Man and Lizards by tlie help of Crocodiles and Tortoises, aiicl on 
the other hand the manifest homology between the sacral rerrebrs 
of Lizards and the posterior parapophysial verfcebrtx^ of inont Birds,, 
the authors think it better to regard the latter vertebrie in Birds 
as alone truly sacral, and 'to regard such forms as Bacefm. Pien, 
and certain Parrots as differing from the rale of the Class in tlie 
suppression of their parapophysial processes, and Mr^aifii as differ- 
ing from the same rule by the development of pampoplijses in all 
the vertebree of this region. 

The sacral vertebrae in Birds may be defined, then, as 
iehrdB liming mie of the more post axial roofs of the seiaik pkxm 
coming forth either himediafelg preaxiad or postaxkid^ and Imting 
parapopliysml irmi&mrse processes ahu fling against the ilirjn, smk 
mriehra icing placed immediaielg postaxiad f& feriehw which are 
demid ^smh parapopJigses, or eke being the homchgues qf a ter- 
tehra so mnditioned in most birds. 

By the coinbination of these tw'o definitions^ as given above 
Che one for Mammals, EeptiJes, and Batrachiaiis, and the other 
for Birds), it seems to Cue auuhors that the sacral vertebra may 
be defined in all Tertebrata above Pishes which have pelvic limbs. 


On the Fjtnph-stage of the EmUdm, with notes on the Habits of, 
the Pamilja &c. By E. II'Lachlax, Esq., F .EB. , P &c. 
[Bead June 7, 1877.] 

(FI.XTO XXI.) 

Intr&dmtorg Bemur^B. 

Ix the year 1837 Prof. Westvrood published in the ' Transactions ' 
of this Society (voL xvii. pp. 869-375, pi. xi.) a memoir entitled 
« Characters ' of MmUa, a Genus of Insects allied to the White 
Ants; with descriptions of the species of which it is composed;'* 
wherein he gave a resumd of the 'little 'hitherto known concerning 
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tliese singular msects, and subdivided tlie genm Embia {mstituted 
by Latreille ia 1825) iato tliree^ viz. Emhm, Oli^&toma, and 
Ohfnfhi^ eacli containing a single species, all that were knovrii at 
that time. Forty years have elapsed since the publication of that 
|3aper ; yet even at the present time the number of known species is 
very sinalL In 1537, only tiie larval (or absolutely wingless) form,. 
and the fiilly developed insect had been observed; there remained 
a i^ip to be filled up. The analogy of the group with the Termites 
ir^ade it eviceHt that the nietamorplioses (or, rather, the partial 
absence of inetamorphoses) were the same in both : jet the peniil- 
tifiiate stage, in which the creatures should have abbreviated wings, 
yeiiiaioed to be discovered this has only just been done, and under 
very singular cii’cimistances. 

Quite at tlie end of last year Mr. W. H. Michael, of 
gate, an extensive grower of exotic orchids, discovered that a 
large mass of Saecohlium' retmum,, purchased from a London mir- 
seryniaii, ivas apparently being damaged by some insect ; and ex- 
amination revealed the presence of numerous Embida) on the 
roots coneealed in silken tiuiuels. He visited the nursery whence 
tii€j were obtained, and found there more examples, keluding a 
winged insect 'which was unfortiiijatelj lost. In the ^ GardeiieFs 
ChroTiicltv' for Bee. 30,1876, Mr. Mieliael gave an account of the 
discovery, illustrated by magBiiied figures (of which I shall pre» 
aently have more to say), and accompanied by notes by Prof. 
Westw'ood m wliieh a doubt was implied as to the damage to the 
orchids being oeeasioned by tlie Eiiibidan In a subsequent num- 
ber of the same periodical I gave a few notes in which I stated 
that Prof. Westwo'od^s doubt appeared to be well founded. How- 
ever, the sequel proved, tolerably to my satisfaction, that, the 
insects had eaten the roots to some extent ; but I still think that 
sorae old wounds on 'the plants, attributed by Mr. MichaeFs gar- 
dener t© them, had resulted from .other causes. About the same 
time I received from a mutual friend (Mr. W. A, Forbes) a well- 
grown larva., but showing no traces whatever of nidimentarj 
wings. Blit 'the figure puzzled me much. It showed whit ap- 
' .appeared to be short rudimentary nietatho'raeic wings, but no 
trace of , the inesothoracie pair, I am of opinion that this pair had 
been, accidentally destroyed, and that the figure give the first 
iiiaiatktt of the nymph stage in the gi‘oiip. On tii'^ 24th of 
Jamftry'of thi,s year 1 'received. a note .from Mr» MichaeFs son 
with the iiforiaalion that we have just discovered three Embm 
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iijiiiplis/' and inriting me to examine them. Thk I almost im- 
mediate!}" did ; bet there were then only two, one having escaped. 
Of these, one was kindly presented to me ; bat it soon died 
(after having considerably decreased in size) owing to nij iiiabi- 
iit}^ to fiimish it with the moist warm atmosphere no doubt neces- 
sary ; the other was retained in the hothouse, and siibseqneutly 
developed intoaperfect insect, an nndescribed species of Olifo/oim. 

' The nym]ili that- died with me I placed in aleolioL It is now oiiiy 
9 iiiiilimetres long, but w'as at least one tliird longer when I first 
had it. Tlie rudimentary wdngs are elongate-oval in form, and 
show evident traces of iieuration. The inesotlmraeic pair extend 
to the posterior margin of the second abdoiniiial segment. The 
general characters are but slightly modilied ; but the legs (espe- 
cially the anterior) more resemble those of the jjerfeet insect than 
tliose of the “wingless larval condition, and the eyes are consider- 
ably larger than in the latter. The aixtennse (in this species) ap- 
pear to be 24“jointed in all the stages (but yoiiisg lame have not 
been esairiiiied) : but the joints are more elongate in the perfect 
insect, and those at the base undergo considerable ehaiiges in 
length from the larval to the mature coiiditioii. 

MahiU of the Embidse* 

Probably the first notice (at any rate the first of any import- 
anee) appeared in the gi'eat French work on the Esploratioii 
scientiSqne de FA]g6‘ie, Histoire natnrelle des Aniinaux artieiilc%, 
Insectesf’ pp. 113-114 (1849), from the pen of M. Lucas, who 
says he found EmMa mmtriimnim “ viTaiit en femille dans les liens 
saMoniienx, et se tenant snr les tiges des grandes herbes ; j^en 
rencontrai Ane douzaise dTndividas, qui pareoiiraieiit cle bant 
eii has xme tige desseeliee de Soil! a maritima ; elle est tr^^s-agile, 
et se laisse sa^sir sans se servir de ses ailes pour prendre ia fuiteA* 
La larve qne j’ai trouv^e dans les environs d® Alger, se 
tient sons fes pierres hnmides, et habite de petits fonrreaiix de 
sole, dans Tesquels elle se retire lorsqiiAii cherche a sAinparer 
d'elle. Elle est tres-agiie, caniassiere, et n'est pas tres-rare pen- 
dant k saisoii d'hiver, Ayant #t^ oblige de partir pour Coiisteii- 
tine dans les premiers jours de Mars, Je n’ai pu mim d’line 
iimniOTe bieii detaillee les transformations cle eette larve, et,^ a ee 
sujet, voiei ee qm jki remarqud : avaut de quitter la proiiiiee 
cV Alger, jkvais eiifermc sepamnent, dans piiisieiirs boites, 
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quelques“iises de ees larves avee cies insectesj afin qu’elies pusseiit 
se iiourrir. A moii retour de la proTince de Constantine en 
O'etobre. oii }e fis an sejour de buit mois, j’oiiTris ies boites dans 
lesquelies j’avais enferme mes larves des ^mhia, et sur six de ces 
larves je n^eii trouvai qu’une seule qui se fiit transformee en insecte 
par&it* Quant aax autres, elles etaient inorteSj et ii’avaienfc pu 
resister a line si longue eaptivited’ 

Later on, in tlie ^Annales de la Societe Eiitomologique de 
Fraiiee ’ for lSd9, pp* 441-41:4, M. Lucas returned to tlie subject. 
Tlie greater part of bis paper is only an extension of the notes 
abo?e quoted ; but there is some additional matter, and of import- 
aneeu He says, Quant a la niatiere soyeuse secretee par les 
larves de VMmMM Mmiritanica, elle est fournie pendant toute 
Fexisience de ces iarres, et eette matiere n’est pas seulement 
clesiinee a leiir servir d’abri, mais elle est encore employee a 
prendre les insectes qni servent a la nourriture de ces larves ear- 
nassik^es, En effect, si I*on observe ces fourreaux places ’ sous 
les pierres, on reinarque que, dans ies environs de ees habitations 
ies iarves de ce singuiier Jfevroptere out' le soin de disposer et 
la des fils de sole qui sont autant de pieges destines soit S. prendre 
leg insectes, soit a les avertir de leur presence.’* This statement 
was copied in M. Maurice Q-irard’s excellent ^ Trait6 Mementaire 
_d’EiitomoIogief tome iL (fasc. 1) p. 295, published in 1876. 

Br. Hagen, writing in the ^ Stettiner entomologische Zeitung * 
for 1849, p. 56, said that nothing had then been recorded as to 
the habits; but in the Verhandlungen des zool.-botanischen 
G-eseliaehaft in Wien’ for 1866, p. 222, he aHiidesto 1£ Lucas’s 
statement (in ^Ann, Soe- ErF), and he says he possesses a larva 
(probably of M, Smigngii) found under a stone at Athens, ' I have 
a larva of J?, Solieri found by Mr. Pascoe at Hy^res iinder a stone ; 
so that this habit is evidently .general, but decidedly not exclusive. 

Trom the above-giTen extracts it wiH be noticed that If. Lucas 
states distinctly that the larvsB are carnivorous, and also that the 
webs serve the double purpose of entangling the insects that are 
used for food and of warning the Umhm of tie presence of insect 
enemies ; but I fail to understand, any director implied assertion 
, that he had seen' insects actually caught in the webs or being 
devoured by the MmMu * ' Both the larva and nymphs of the spe« 
ci©s;’f0aiiii„0ii the orchids spun silken tiiimels, not at all of the 
of sfilcjfs^ wabs, but similar to -those formed by many 
Lepii 0 |il» 0 iifi larv», and which serve them as a protection from 
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tlieir eseaiies; and tlie analogy is the more eoiBplc4e heeause the 
silken galleries are not perfect tubes, but more of tlie nature of 
corerings, the larra being protected abote and able to feed on 
the surface of the regetabla matters on which it rests at the same 
time. Having in iniad M. Lucas’s assertions, I certainly doubted 
if the tEmhia larvae caused any injury to the orchids : but having 
seen pieces of roots, placed in a box with the larvie, freshly 
gnawed, I now suspect that a mistake has been made as to the 
supposed carnivorous habits of the species of the group, and that 
in reality they are vegetable feeders, as are the Termitiche: for 
the latter will sometimes attack groiciug vegetable materials^ 
There still, however, remains a difficulty in the coiniiioii habit in 
most of the species of living under in which localities 

almost the only vegetable matters that could serve them for food 
are the mgcelia of fungi or ordinary fibrous roots. 

Bysteinatie Position, Structure^ 

It is possible that there is no more difficult, unsatisfactory, 
and (I might add) thankless task than that of having to suggest 
the sequential position of any group in the so-called Pseudo-Hen- 
roptera. Latreilie, the founder of the genus placed it as a 

second genus in the subfamily Termitin®. But I think Westwood 
happily seized upon its position as between the Termitid® anti 
Ferlid®, Burmeister, who justly erected these insects into a 
family (Embidm), separated the White Ants from the Stone- 
flies by (inter alia) the higblj specialized Dragonflies*. I do 
not think the relationship between Termes and Emim is so close 
as has generally been accepted. Emhia evidently is not sub^ 
jeet to those polymorphic . conditions so characteristic of Termes^ 
and wants its quadriiid lahium (it is bifid in MmUd), It has 
also much of the external form of the Perlidm, especially of the 
genus Leuetra (which it resembles also in its extreme agility); 
and external form is not always to be. disregarded in Bearcliiiig for 
affinities. But there are other and mde diserepaneiea ; and the 
only object of these remarks is to suggest that Eermes and EmMm 
have less in common than is generally supposed. 

♦ It is scarcely worth while to serio!?sly notice eitraordinarj ar- 

rangement, The Embkhii follow the Temiitida^ ; but the PerHd.T, with atter 
clisregard of all affinities (excepting aquatic h^hlU), are placed between tlie 
SiaBdEe and Plurgasiid®, with all the true ^curoptera Planipennia intemaing 
betw^eeii Te'i^nm and Siaiis, " ' ■ , 
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la G-ei’stiieker's system Termes precedes BlatfM, and is sepa- 
rated from Emlm by the whole of the true Orthoptera. This is 
a radical change : but I am disposed to agree with this author in 
eoiisifiering Tenues more nearly related to Blatta than the former 
is to Erdhia* 

IVith regard to the sexual ditfereiiees in the Embidie, West- 
woocl forty years ago, remarked, sej?us diferentia lateiT This 
obtains alino* t cr|’ia llj no'.v ; and I am not able to throw much 
light upon the subject. M. Lucas dissected several examples of his 
E. ■mmiriimiicti ; and all were apparently females. Be speaks 
(ExpL TAIgerie) of asyniiiietry in the caudal processes in all the 
examples exaniiiied, the basal joint of the left process being mueli 
liroader and more flattened than the right, and asks if this be> 
sexual eliaracteiu I think not, and believe the asymmetry is 
almost (if not quite) universal in the family. All sjiecies exa- 
mined by me possess it in a more or less marked degree. In some 
exampies there is a slender spiniform process between these arti- 
ealated side processes ; but the materials at hand are too limited 
to enable me to decide if it represents the intromittent organ, or 
is (mminoii to both sexes 

Ecspectiiig the genera of Embidse, Westwood (as before stated) 
divided Emhm into two sections and three subgenera, of which I 
reprodiiee the diagnoses : — 

Sectio 1, Palpi roaxillares 5-artieuiati. Antenn® thoraee^bre- 
v lores, artieiilis stibtns 20. 

Siibgeam 1. Antonni® lo-articulatse ; nervo Stio iuterno 
eim 4to iieriis transversis connexo, hoc irifido. Embia, 

Lat. 

Subgeaus 2. Antennas ll-artieulatas, articnlo ultimo apiee 
submanmiiliato ; alse nervo Stio intemo cii'in 4fto nervis 
transversis; baud eonnexo, hoc hifido. Obigoxoma, W. 

Sectio 2 (subgeniis S). Palpi maxillares 4-artieulati. AntemioR 
corporis fere longitudine, articulis 32, Al« nervo 4to iiiterno 
trifido. Onxis'TiiA, Gruff* 

Tor my part I am disposed to consider the genera Emlia and 
identical, at any rate on the characters above given ; for 
the miAillsry palpi of OlyMhu are 5- (not. 4-) jointed (I have exa- 

'* this gipiniform process has a small tooth before 

tl‘e a|«x on ila kiwr . I do not se© the. p^rcTOss in all' the esaniples ; hence 
it nB»y be sexual,, and possibly, is the inlwoiitteiit organ. 
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Biiiiecl the type), ami the length of the antenna? i,« ftcareely more 
than a speeihe eliaracter. OUgotoma I regard as distinct:- on 
account- of the clifierent neural characters. I feel sure tlmt tlie 
characters giceii for the anteiinee of O, Samiierdi^ viz. mie^inm 
Xl-arficulatm^ aHicuIo ultimo suhmmiUaio^’' are incorrectj and 
that these organs mere broken hi the example wliieii served for 
type. I have six individuals of O. Saumlei\iil : tlie anteriii.c are 
mostly broken; but in one I see clearly nineteen joints, and think 
that is the normal number ; in others the subiiwmiilate apieal 
structure is apparent, but this results from the organs having been 
broken, the small apieal projection being in fact the basal porrioii 
of the siieceeding joint. Bambur (' Hist. Xevrop.’ p. :lll j states 
that his MmMa LatreilUi is evidently allied to 0. Samnlermi . but has 
eighteen joints to the anteniife : there can, I think, be iio doubt 
that the two are iibsokitely identical. 

Putting on one side, then, the characters given by Westwood 
for the palpi and anteiiiiffi, it appears to me that only two genera 
can be defined with certainty at present, as follows ; — ■ 

1. Alarum sector (“ nervns Stiiis ”) trifidns, cum cnbito iiervo 
dto ”) per veniilas transversales plus minns eoiiuexiis. Embt.i 
{own Olyntha). 

2, Alaraiii sector bifidiis, cum euMto pervennlas traiisvcrsalcs 
imacl eonnexus. OLieoTOMA. 

Bmfnhntion of the Bmmilg. 

Distribution in time may be dismissed with the remark that 
the larva of a species (Mmhm Piet.) has been noticec! 

fossil in aiinber. 

As regards existing distidbutioHj the species mostly inhabit the 
warm regions of both hemispheres. One (or more) iiiliablts tise 
Meditermnean region of Europe. I have one from Kortli Persia, 
India has one or more species. The group occurs in llforth 
Africa, also in Mauritius and 'Madagascar, and, no doubt, also in 
East Africa ; for forms have been found enclosed in eopai. Several 
are found in Central and Tropical South America ; but nothing 
has been noticed from Australia. 

Mmher of 

Three 'only were noticed by Westwood in, 1SS7 ; and at' present 
probably not more than a dozen species are in colketioiis ; for it 
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is practically certain tliac several supposed species sliould rank 
only as sjiionyiiis. 

,I add, tke dt?seription 5 of several species that appear to be new :■ — 

Embia Batbsi^ sp, n. Nigra vel nigro-picea, Protliorax flavo- 
fe,iTugmeii5. Anreiinre nigrss. 20-artici2latie^ articuiis qiiinis 
ia\”itiis, pallide pilosis* Ate breves, late, nigro-fuscay 
ulbiJo o-striatfe* Bong* eorp. 7 inillim. Expaiis* alar, 41 millim. 
Brasilia (.Baie^ih 

Black or bkckisli fuscous with a pieeous tinge, the protborax 
above and beBeath, and the head beneath (excepting at the sides) 
pale reddish yellow. Antenna with 20 joints, black, elotlied with 
grey hairs ; but the apical 5 joints are pale yellowisli clothed with 
pale hairs, the tip of tiie terminal joint fuscescent ; the 3rd 
joint almost as long as the 1st and 2nd united ; the 4th and 5th 
short, submoiiiliform ; the succeeding Joints more or less elongate- 
oval Maxillary palpi black, short, the 3rd to 5th joints some- 
what ovate* Legs blaekish, with a pieeous tinge, clothed with 
greyish hairs; cox» .yellowish. Abdomen also with a pieeous 
tinge, the hairs Haekish caudal appendages long, especially the 
Ikd joint, which is strongly fattened, obtuse, and obscure jellowdsh, 
with black hairs. Wings short and very broad, especially the 
posterior pair, in whieli the apex is almost semicircular ; they are 
, dark fuscous ; the membrane set with iiiiiiute blackish tubercles ; 
five very narrow whitish longitudinal lines ; iieuration fuscous, 
but the subcosta and radius distinetly dark ciaret-colour j four 
nefviiles between the radius and the upper branch of the sector, 
discoidal cell broad, closed ; and there is a transverse nernile 
below this cel connecting it with the upper eubitns ; in the poste- 
rior wings the discoidal area has two nervules* 

I have one example collected by Mr, Bates on the Amazons. 

I io not think it can be identical with Ol^ntka rufieapma.Bmm, 
(of wliicli Emhm Mlngi, Eamb., is thought to be a synonym) ; for 
the latter has the head, 'as well as the prothorax, wholly reddish. 
It is 'the broadest- winged species known to me* 

E* EAimsi, sp,. n. Atr% subopaca. Anteim^ (mntilatffi) cas- 
lame», fusco hirsute; cuticulo basali fnsco-iiigro. Ate angus*. 
tat®, . nigro-Miginos®, aibido 5-stnat®; venis fusceseeiitibuB. 
Long, cirea ?| miiliia, Exp. alar, c'irc* 13 millim. 

M&k Amer. Centr. 

Body deep black, Bitepaque, very sparingly clothed with black; 
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liairs. Head with a large shallow depressioa on the iiiidclle of 
the €lisk aboTe , labruiii slightly castaiieoiis, Masiliarj palpi 
having thefonr hasai joints shorty nearly equal (or the 4tli slightly 
longer than the Srdjj not miieh longer than broad; otli as long 
as the 1st to ^rd united, subacute : the colour of these palpi 
is blackish ; but the sutures are paler, and tliej are dothed with 
paler hairs. Labia! palpi having the 3rd joint as long as the 1st 
and 2jid united. Mentum very large^ the sides iminded, apical 
margin shallowly eoiicave : the edges are slightly tbiekened and 
raised,, the median portion someyrhat elevated; but otherwise tie 
organ is shallowly concave. Antemise (mutilated in the type, ail 
lost beyond the lOtli joint) wnth a stout black basal joint, 2!ici siaali 
Ardmore than trice the length of the 4th, those succeeding long, 
eloiigate”pTrifo,rm ; the colour (excepting the basal joint) is eas- 
taiieoiis, becoming gradually darker (hence probably biaekisli 
towards the apex, but with the usual pale apical portion) : they 
are clothed with long fuscous hairs. Pronotiim raised, much 
narrowed anteriorly, the side margins slightly fattened ; and there 
is a faint median longitudinal impressed line; before the anterior 
margin is a very deep transverse sulcus. Mesonotiiin ratlier 
longer than broad. Metanotura nearly quadrate. Caudal appen- 
dages very long, brownish, clothed (as is the apical portion of the 
abciomen) wdth yellow hairs ; between them is a stout, yellowish, 
simple, spiniform process. Legs shining blackish, clothed ' mdth 
yellowish hairs, the tarsi somewhat castaneous. Wings narrow 
and elongate, smoky Maekish, with ive longitudinal narrow, 
whitish lines, whereof the 4th becomes coniuent with the 5tli 
before its apes in the anterior wings ; laeuration fuscescent ; 
radius and siibeosta blackish with pale margins ; two transverse 
nerviiles betw^eeii the radius and sector ; discoidai cell very long, 
elosed ; and there is a second transverse nervule in the' discoi- 
dal area before the apex ; two transverse nervules between the 
diseoidal cell and cubitus, somewhat toward tie base. 

One example' ( <J?) from Central America, taken by Mr. Salfin 
at Gliiiiautt.a, at an elevation of 4100 feet* 

' Bt. Hagen, in his * N'enroptera of K, America) p. 7, indicated 
a larva from Cuba* taler ob> in his ‘Synopsis Eaibidinoriim 
Sjnonymica/ be applied the name of OlgniM mbama to this, and 
says be tlien possessed the imago ; but no description is given. 
Supposing the larva to 'be 'full-grown, the size given (length 4 mil- 
Jims.) wouid appear to indicate a sitialler spc^cie's than S^Mini. 
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E, PEBSiCAj sp. n. islgva aubnitida* Caput vii in medio 
pieeo tmetiiHi. Pronoturn brimuemiH Antemire nigr^B, basin 
versos pallido cinctre, 24-artieulat8e ; artieiilis diiobus iiltimis -fia- 
vidis« Ala? aiigostej fuliginos^e. albido 5-striata3 ; veiiis Juscis. 
Long. corp. eirea millim. Exp. alar. L3|-*15 iiiiliim. 

Ik{l\ Persia septentrioHalis. 

Blank. Head somewhat sinning^ sparingly clotlied with greyish 
Imirs; in form broad, siibquadrate, almost truncate posteriorly, 
with tlie liiiidcr angles rounded ; on the middle of the disk is a 
large, nearly circular depression tinged with piceous. Maxillary 
palpi IViiYing the 1st joint longer than the 2^4 and Srcl, the 4fcli 
and otli very stout, the 5th obtusely oval, scarcely longer than 
the 1st* Labial palpi very short and stout, the terminal point 
very obtuse. Mentum small, transversely subquadrate with 
straight sides and triiiieate anterior margin. Antenn^B scUrreelj 
longer than the head and pronotum, 24-joiiited ; basal Joint short 
and thick, Snd, 4tb, and oth scarcely longer than broad, the? 
Srcl somewhat longer (the 2nil to 6th each xvith a iiaiTow yel- 
lowish ring at the apex); afterwards they become longer, but 
scarcely one half longer than broad ; the 'teririioal two joints 
flingj yellowisli : otherwise the colour is black, rlotheci with 
greyish hairs. 3Iandibles testaceous. Prcmotym short, consi- 
derably iiarrmYed antermrly, with a transverse impressed line; 
coloii? brown, clothed with greyish luiirs : prosterniim distinctly 
pale yellow. Meso- and metanota shining black, the former ob» 
long, the latter nearly quadrate. Legs dark pieeoiis, clothed with 
gmjldi hairs. Abdomen blackish piceous, paler beneath, clothed 
with "yeiiowish-grey hairs ; caudal appendages short, the second 
joint brownish, clothed. with yellowish hairs. .Wings narrow, 
dark fuliginous; neuration ftis.eescent, the space between the 
subcosta and radius dark faseous ; and these veins are somewhat 
finoiis ill colour, and tlie , radius is naFromly margined with 
'whiiisli on its lower edge ; five narrow whitish longitudinal lines : 
iwmuM fell very long, dosed, and then an additional trans- 
verse nerrole m its area nearer the apex ; two or three transverse 
iierviiles betw een the radius and npper bmnch of the sector, and 
one letw'cen the lower branch of the sector and the cubitns. 

I have three examples (all $,?) from Shaiinid, IS^orth 'Persia, 
folleeted bj Herr Christoph. 

K Solim, lambiir (from the south of Europe), of which, I 
ihi'iA, onif 'the larval 'form has been obserrecl, appears to havo 
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twenty-one joints to the anreniise ; it ca!! hiirtlly itleiitvml 
with tills Persian species. Hagen indicates anotlier species as 
E, nifm (but witlioiit deseription), front Egypt, whieh he 
ders distinct both from E, and E. Salien. 

Obs,~—The figure of E. Sam^mpi, gh^en by .%vigu}’ r Best*, de 
TEgypte’), appears to have been taken from an individual witit 
|Kirtiaily aberrant neiiratioH. It \dll be noticed that in tlie right 
anterior wing (copied by Westwood) the lower forked bniiicii of 
the sector has the upper prong of the fork again furcate ; this m 
not indicated in the left wing. 

Oligotoma Michaell Atm, subnitida; eapite infra in medio 
paiilo rufesceBte, Anteniiie 2d?'«artieu]atte, uigne ; articulis o-li 
iiltimis flavidis, -altiino parvulo. Pedes nigri, fiiseo-pilosih tarsb 
subtestaceis. M& nigro-fnscie, albido 4~strkt® ; miis plerumque 
nigris. Long. eorp. 10| millim. Expaiis. alar. IS rniliim, 

Mah. in India orientali. 

Deep black, somewhaij shilling. Head elongate, with a krge^ 
nearly circalar, shallow depression on the disk above : eyes large ; 
beneath, the portion below the labium, joining on to the neck, is 
reddish. Antennae Hack, with black hairs, 24-joiHted, the 1st 
joint large but short, 2nd very small, 3rd nearly as long as the 
1st and 2nd united, the succeeding two or three joints rather 
short ; but afterwards they became elongate ; gradually decreasing 
in length near the apex, the apical five joints yellowish, and the 
6th from the apex also* tinged with yellow, the termiimi joint 
small and obtuse : m length the antennae, nearly equal the head 
and thorax united. Maxillary palpi stout, the last tw*o joints 
longer than the others. Pronotum niuch narrowed ia front, 
nearly twice as long as broad. Meso-and metanota nearly eq^ual 
Legs black, with blackish hairs ; knees and tarsi somew'hat testa.- 
ceous. Abdomen black, with black hairs ; caudal processes long, 
blit very asymmetrical^ blaek, with black haiire ; the 'right hm the 
basal joint very broad, nearly quadirate ; whereas in the left it ia 
slender and Mly twice m long ; a slender, process with piceous 
apex projects from the base of the right ; ventrally is a large triaa- 
gmlar projection of ft© last segment, concave above. Wings 
nMrow, dark smoky fuseons, the membrane transversely rugose 
(but not viaiWy lubereulate) ; the TOstal nmrgia appears darker' 
in csonseq uearn of the thick, black, snbcoata an'd mdius ; 

the oblique' posIcosM vein also 'thickened and deep 'black; ft# 

xow. mmw. — xm. 
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seetor deep ’black and strong, tlie other feias fine and inconspi- 
CEoiis ; 'Jr-o eyident pale costal yeinlets, and three yeinlets in both 
pairs between tlie radius and the upper braneli of the sector ; but 
there are no other transverse veinlets hence the discoidai cell is 
open ; four veiy narrow whitish longitudinal lines. 

A wdbgrowii larva is 12 miilims. long. The antenna much 
shorter than in the imago. The colours generally lurid-fuscous, 
rather tiiaii blackish, %vith the posterior portion of the head, the 
whole protliorax, and the legs more or less testaceous ; and the 
whole underside is pale ; the abdominal segments above with a 
brownisii tinge, clothed with sparse yellowish hairs ; the caudal 
appendages present ; just the same asymmetry as in the imago. 

A starved nymph is obIj 9 millims. long. The colours simi-* 
lar to those of the larva : and the form also generally similar ; but 
the legs are more slender (as in the imago), the asymmetry in the 
eaudal appendages less striking (is it of the same sex ?). The ru- 
dimentary wings elongate-oval, 'with evident iieuration, character- 
istic of the genua ; the anterior extending to the posterior margin 
of the metaaotum, the posterior to the posterior margin of the 
second dorsal abdominal segment. 

This is the species alluded to at the commenceineiat' of this 
paper, found by Mr. Michael in one of his hothouses among plants 
of SaeeohM'Um retmum imported from India. In its wing-struc- 
ture it agrees genericall j with O. Samdersii, which Is also an, 
IinJkn species. 

BESCBiraOS OB TTITE XII. ' 

Mg* 1. MmMd% a Ml-grown larva Aowa about six times its natural 

; '' «». ' ' ^ ' ■ ' ' ' , ' ^ , ' ' / 

' % The symph-^t^e of to »me hiaect' (pcwaMy ia'a gtarvid^'.«soi|piitiiihh 
, , ' also ©akrged six tim« mm. dotted tl|© ;,3s%M , haad 

of the %iM denote wiag-outlto’M'wbte axp«ded 
X !Bi« insect of 0, MkhmU^ magnified »k times mat. size. 
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The Annitersary Address oe the President, 
Professor Allmak, M.D*, LL.P*, E.R,B* 

, Meceni Researches among some of the more simple 

Barcode Organisms. 

[Bead May 24, 1877.] 

(Second Notice.) 

In my last year’s Address I attempted an exposition of researdiee 
among certain lower sarcode organisms to wliicl) within the last 
few years the attention of zoologists had been directed. The 
subject, however, proved to be so large, and the activity which had 
prevailed in it so great, that I found it impossible to do justice to 
it within the limits of a single address. I was therefore compelled 
to leave untouched much of what was necessary for a complete 
exposition, and I purpose on the present occasion to take up the 
subject where I was then obliged to leave it. 


Pig.l. 



Edi^hrgs ,Oi©nkow$M}, 'urider slight 

compression. enter ' layer ; ' psendopodia ; <?, nnclens ; ' f^,',mcnola. (After 
areeC) ^ \ ; ' ; ' 

Oienkowski;#;;hM' ^veh the' name of^ Nmlmria dmplm to a re-' 
^ Beitrage aur Kennfcniss der Monidenr ,irch. ''f, mihr. Anat. 18^$, ' ' ^ ■ 
LXKN, a“OTON.— ZOOLOOt, ' ■' A'' ' /' 
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markable sarcode organism whicli liyes on tbe contents of Alga- 
celkj wbicli it sucks out in tbe manner of a Yampyrella, It would 
Beem tO' be^ identical with tbe rkizopod to wbich G-x^^eff gave tbe 
name 'of' Heliophrys mriabilis (figs. 1 & 2)*, and ]F« E. Scbiilze 
that of Seteropkrys mriamf. It bas certain obvious relations 
with tbe Eeliosoa^ from which, however, it differs in its great 
variability of form, the spherical or homaxial shape so characte- 
ristic of the Meliozoa being only occasionally assumed by it. 

It is described by Cienkowski as an Amoeba with fine, pointed, 
instead of lobose, , pseudopodia, and with numerous nuclei in its 
protoplasm » Tb© protoplasm is very transparent, and besides tb© 
nuclei encloses a multitude of vacuoles, which slowly appear and 
'disappear without showing tbe sudden collapse which is characte- 
ristic of the true pulsating vacuoles. 

Some of the specimens studied' were observed by Cienkowski to 
have become surrounded by a granular spherical envelope, and to 
have thus passed into what he regards as probably a resting^stage. 

Cienkowski places Wmlearia^ along with Vmnpyrella in his 
group of Monadinm but its structure, and especially the pre- 
sence of nuclei in its protoplasm, will 'not justify its association 
with organisms which are essentially cytodes. 

Greeff describes his Heliophrya mriahiUs, which he finds abun- 
dant in both stagnant and running water during spring and early 
summer, as varying from a sphere or circular disk (fig. 1) to an 
irregular more or less elongated and compressed form (fig. 2). 
He further describes it as surrounded by a : hyaline and homo- 
geneous layer, whose" surface is set with, short ro,d4ike, granules, 
vand which is' traversed by the long, pointed pseudopodia on their 
way from the proper body in which they Originate to the external 
''Water. IPhe numerous nuelei which , are brought into view by 
" moderate 'Oompresmon coh&t of k delicate hyaline'' capsule with a 
' darker homogeneous central spherule. 

A closely allied, if not iden^Oul, organism has been described by 
Hertwig and Lesser under the name of Lepfophrys, It is a multi- 
nucleated greatly vacuolated protepiasm mass of very variable 
; 'Outline, hut usually in the form of % delicate veil, which ^pread.s 
,'\"Over the 'Stage of the,' microscope, and, is so thin and transparent, 
as to, allow objects which lie under it to, be distinctly .seen/'' 'Its 
ed'g'es usually flow out into 'lobes, from which the, flue pointed' 
pseudopodia radiate. , , , 

* Arch. f. mifa. Anat. xl t " Ehizopodenstodien ” Arct, t xnikr. Axmt. xl 
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Pig. 2. 



MeUapkn/s variabilis in the act of creeping. It has passed from a globular 
ibrm to that of an irregular dish. The pseudopodia haye become divided. 
e, rod-like granules of the outer hyaline layer. Other lettering as in preceding 
fig. 1. (After Oreeff.) 

Hertwig and Lesser, Eilliard ScKiike, and Archer have made 
ns acquainted with a large number of monothalamian Ehizsopods of 
fresh water. 

In almost all the freshwater forms the presence of a nucleus 
can he demonstrated without difficulty ; and resting on the belief 
nniyersally entertained tbat the marine forms known in general 
by the name of Poraminifera, whether monothalamian or polytha- 
lamian, are, with one or two incompletely established exceptions, 
destitute of a nucleus, Hertwig and Lessor saw in this difference 
grounds for the association of the freshwater monothalamic, EM* 
jsopods into a special group, to which they limited the name of 
Mbmthalmnia. 

The quite recent discovery, however, by Herfewig himself^ and 
by P. E.' Schukef, of a nucleus in several genera of Poraminifera, 
and the great probability of its occurrence throughout the whole, 
take away the only important structural difference between the 
two groups, and render it necessary to embrace both in a single 

^ “ Bemerkimgen siur Organisation und systemafcxschen StellungderPommi- 
iijferen^” Jemische ^eitBohriffc, 1876. 

^ t Ueber den Kern der Poramlnaferem’*. Archiv filr mikr. Anat. 1876. 
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class. To fchis class Hectwig, in Ins most recent memoir'^, lias 
assigned tlie name of TJialamo^Jiom. 

The ^ researclies wliicli Imve thus from various «|uarterB been 
brought to bear on these organisms have made known to us many 
new facts, and enable ub to give a more comj^lete picture of thorn 
than had been hitherto possible. 

The T7iaIamopIioTa are organisms whose soft bodies are formed of 
Barcode or protoplasm wdiieh envelopes one or more nuclei, and which 
for the purposes of locomotion and the prehension of nutriment has 
the power of emitting pseudopodia. Eeceptacles of liquid in the 
form either of contractile or of non-contractile vacuoles are almost 
always present. All TImlamophora are enveloped by a shell or 
test, which is either purely chitinous or is hardened by calcareous 
deposits, or incrusted by siliceous fragments. , In its shape ^ it 
belongs to the “ monaxial fundamental form of Haeckel, having 
a main axis, at one extremity of which is the oral orifice' of the 
test. ^ In the simplest cases this main axis is straight ( Qromm^ 
Micfopromia^ Buglypha^ Nodomria^ &e.), but in most of the marine 
forms it is regularly curved in^ a spiral Motalia^ IBolp« 

sfomella.&o.), while in some the regular curvature is masked by a 
subsequent irregularity of growth. 

In this monaxial shape and in the constant position of the oral 
orifice of the test in relation to the main axis we find the essential 
character by w^Hch the TImlamophora are distinguished from the 
Melio^oa, These, instead of being monaxial, are homaxial 
(Haeckel) ; that is, all their axes being of equal value, their proper 
form is that of the sphere. Eurther, when a test is present in 
^ the Heliozoa, this has either no constant opening, or the openings 
are numerous and placed without any definite relation to an axis.' 

By consecutive constrictions of the test at right angles tO' tho 
main axis polythalamic forms are produced, Carpenter had already 
shown that the characters derived from the polythalamic or mono- 
thalamic condition of the shell are of but slight systematic value ; 
and this view is fully borne out by the most recent researches, 
which make it evident that the number of the nuclei in the Bora- 
minifera do not stand in any direct relation to the number of the 
chambers— in other words, that each newly formed chamber does 
' ' , not necessarily contain a newly formed nucleus. The pol j thalamic 
/ Terms 'therefore are not be regarded as colonies of monothalam'ic 
forms. ' ^ 

* Op. Jeaakche Zeitsehrift, 1876. ' 
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A mucli more important cliaracter availa1}le for the definition of 
the higher groups had heen shown by Carpenter to be derivable 
from the structure of the shell. In some this is throughout per- 
forated by minute canals, in others provided only with the single 
comparatively large terminal orifice, or occasionally with a termi- 
nal group of orifices, or in rare cases with two large orifices, one 
at each end of the main axis. The TJialamophora thus admit of 
a primary division into the Imferforaia and tlie Ferforata, as in- 
sisted on by Carpenter. 

It may be questioned whether the presence of a test afibrds a 
character of sufficient importance to justify its being made the 
basis of such higher groups ; whether, for example, Arcella should 
be far separated from Amoeba on the grounds that in one case the 
sareode, is naked, in the other enveloped by a test. 

To this character Carpenter assigns a very subordinate value» 
“We must not, however, lose sight of the fact that the formation of a 
test,— of a true test, at least, as distinguished from a mere pellicle 
which yields to such changes of form as the sareode may undergo, 
—brings wdth it modifications in some of the most striking cha- 
racters of the naked protoplasm ; for not only are the pseudopodia, 
even in the Ferforata^ necessarily limited by it to definite points 
of the body, but it substitutes a definite outline for the indefinite 
and constantly changing outline of such naked organisms. The 
importance of this definiteness of outline Is shown by the great 
symitietry which is in almost every case pi’cseuted by it, wliile the 
shell itself often possesses an elaborate structure, as seen in the 
hexagonal areol® between the inner and outer tables of the shell 
in Areella and the beautiful tessellated structure in Qmidrula and 
Muglyplm, 

. Hertwig and Leaser have disco verged many new freshwater re- 
presentatives of the Thalamophora^ and have made known to us 
many important facts in their structure and life-history. Ml the 
freshwater Thalmmphorm hitherto met with are monothalamic 
(figs. 4, 5, &c,), and, if we except Archer^ s, genus Fmphoro^odon^ 
are also im, perforate* Their test is of a conical, or elliptical sliape, 
and is for the most part of a firm and solid consistence, though 
occasionally membranous and flexible. It is either a pure product 
of excretion, or in' addition to this it may become more or leas in« 
corporated with foreign bodies, such as minute fragments of silica 
or shells of Diatomacea. When it consists of a pure excretion 
from the protoplasm-body it may be either perfectly, smooth and 
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structureless (fig. 4), or it may present Tarious kinds of structure 
or sculpture^ often Tory elegant and cfiaracteristic (figs. 7). 

The soft protoplasmic contents of tfie test are in tlie fresli water 
ThalamojpTioTa almost always differentiated into a more granular 
portion and a more homogeneous portion. In those with a single 
orifice the granular protoplasm lies towards the anterior or oral 
end, the more homogeneous towards the posterior or ahoral end* 
The posterior homogeneous protoplasm includes the nucleus, 
while in the anterior granular portion, or on the houndary between 
the two, lie numerous vacuoles. These are almost always rhythmi-^ 
caliy contractile, and are constant in number and position in each 
species. When there are two shell-orifices the nucleus lies in the 
middle point between them. In the Aroellm^ which present the 
condition very exceptional among freshwater ThalamopJiora of 
being multinucleate, the nuclei lie in the marginal part of the 
nearly disk-shaped protoplasm. 

The characteristic form of the 'nucleus is that of a clear vesicle, 
which almost always includes a pale bluish nucleolus. 

The pseudopodia present two important modifications* In one 
(figs. 4 & 5) they are cylindrical, blunt, unbranched, non-confiuent, 
and usually destitute, of granule-currents. In the other (fig. 6) 
they are very contractile delicate pointed threads, which repeatedly 
ramify and flow together, and present currents of gimnules in their 
interior. Between these two, however, there are numerous inter- 
mediate conditions, but the two main forms, the blunt and the 
pointed, may always be distinguished | and Herfcwig and Lesser 
accordingly employ these characters in the definitions of some of 
their higher groups, adopting from Carpenter the name of Lolos&, 
which they assign to theforms' with blunt pseudopodia, and assigning 
that of Bhuapoda to those in which the pseudopodia are 'pointed*' 

The name of Ehizopoda,” in the special sense in which it is 
here employed by 'Hertwig and Lesser, is certainly objectionable, 
and from its being very generally used with a different significance 
would ,tend to introduce confusion into our definitions. E* 
Schulze u'ses in.' the same sense the more appropriate ' designation 
of Eilifera f but Carpenter hadlong ago, employed that of Ee- 
tieularia ” to 'indicate those fo'rms whose pseudopodia are long and 
, filiform and tend 'to unite with one another into a network (Gro^- 
mm and tho'so'-called'Eoraminifera). AS' forms occur, -however, 
with .'filiform pS'Cndopodia which show no tendency to anastomose 
' ,'the , designation Fiiifera is of more general application. ' 
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Another important systematic character is derived from the 
number of terminal or oral oxdfices in the test^ though thisj in 
consequence of the great inequality of the two groups based upon 
itj loses much of the practical value which it would otherwise 
possess in classification. In almost every case there is but a single 
such orifice (figs. 4 , 5 , 6 , <fcc.)* In some rare cases^ however^ there 
are two, one situated at each end of the main axis (fig. 8). It is 
these conditions which Hertwig and Lesser designate respeefcively 
by the names of Monostoynaiom and Ajmfhutomatous. 

Among the freshwater Thalamo^hora with blunt pseudopodia 
(JLobosa) Hertwig and Lesser^ have made some interesting obser- 
vations on the long-known and widely distributed Arcella vulgaru^ 
one of the largest and best fitted for observation of the freshwater 
Mlmopodm. They have corrected the descriptions of the structure 
of its shell given by previous observers, and have brought together 
its essential characters in a more exact generic diagnosis than had 
been hitherto attempted. 

Its shell, which is a pure excretion from the contained proto- 
plasm, has its main axis very short in proportion to the lateral 
axes ; and the elongate form so characteristic of the freshwater Tha^ 
Imnoflhora becomes thus shield-shaped with tlie orifice for the 
pseudopodia in the centre of the flat side, which, during locomotion, 
is turned towards the supporting surface. Its walls, as now shown 
by Hertwig and Lesser, are composed of two parallel plates, an 
outer and an inner, which are united to one another by an interven- 
ing structure with hexagonal chambers like those of a honeycomb. 

Besides contamiiig contractile vesicles the protoplasm is very 
exceptional in containing numerous' nuclei. The body does not 
entirely fill the shell, but forms a disk-shaped mass of protoplasm 
lying on the lower wall and having the contractile vesicles and 
nuclei immersed in its peripheral parts. It is coiiiieeted with the 
upper w'all of the slicll by filiform processes, wliich in young spe- 
cimens are richly developed, repeatedly branch and anastomose, 
and form a sort of pseudopodial net over which the protoplasm- 
granules travel to and fro. 

An encysting process, apparently connected with reproduction,, 
has been observed ^ by them. In this the protoplasm becomes 
surrounded by a globular cyst which lies within, the shell close to 
the orifice. The coarsely granular and opaque condition of tlie 
protoplasm rendered it im'possible for them to discover any thing 
Arch. r. mikr.'Aimt. Band x, BuppL-IIctt, 
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regarding the condition of the nuclei ; nor were they aide to follow 
the process through any further stages. 

They have also studied a phenomenon which has been regarded 
hy other observers as a conjugation of two individuals^ but whicli 
Hertwig and Lesser interpret as a case of reproduction by spon« 
taneous division. In this the appearance presented is that of two 
individuals in union with one another by their pseudopodial sur- 
faces, where they are connected by a broad bridge of protoplasm, 
which stretches from the soft "body of one animal to that of the 
other. One of these connected individuals has always the usual 
dark brown shell, while in the other the shell is clear and colour- 
less. Across the connecting bridge the protoplasmic contents of 
one shell pass over into the other until the former is nearly 
emptied. ' Then the direction of the stream is reversed and the 
nearly emptied, shell becomes Med at the expense of ■ the other. 
This interchange of the contents now repeats itself, and thus goes 
on rhythmically for some time, when a period of rest sets in, the 
protoplasm bridge becomes gradually thinner, and finally breaks 
across, and the two hitherto united become detached from 

one another, each composed of nearly an equal part of the origi- 
nally single protoplasm mass, which, according to the interpre- 
tation of Hertwig and Lesser, has thus become divided into two 
independent segments, 

Biitschli has described in Arcella a somewhat different pheno« 
menon, which he regards as a true oonjiigation^. In this three 
individuals, all with dark brown shells, were observed to be in union 
with each other by means of bridges of protoplasm which pro- 
ceeded from the sheil-orifiees. ■ On the day following' the separa- 
tion of the conjugating Armllm he noticed that in one of the in- 
dividuals the protoplasm-body 'had withdrawn itself for % consb 
derable space from the shelLwall, and that in the liquid which 
filled the interval a multitude of FiWo-like bodies swarmed, while 
in dose 'contact with the dorsal surface of the protoplasm there 
lay numerous flat disk-shaped masses of protoplasm. After some 
time these ahowed lively amoeboid movements, and crept about be- 
tween, the body of the parent animal and the shelbwalls. These 
aaoBboid bodies ultimately crept out through the shell-orifice. 
They 'Contained a' contractile vacuole and a clear nucleus, and moved 
:>y the protmaion of short very blunt processes. ^ Biitschli was 
, not able' to follow their further development | but he does not hesb 
'Arch, f. mikr. Aaat vol . ii. (1875) p. 459, pi. XXV. 
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tate to regard them as the proper brood of the Arcella, and com- 
pares their formation with that of the budding of zoospores from 
the surface of the body in Noctiluea as described by CienkowsM*, 
We owe to Hertwig and Lesserf and to I'ranz Eil. Schulze J two 
papers on Fseudoclilamys patella (fig, 3), in which they supplement 
and correct the description of this rhizopod as given by Claparede 
and Lachmann. Its shell is of a brownish -yellow colour, shaped 
like a watehglass, so as to be widely open on the inferior surface. 
Here, according to Hertwig and Lesser, a delicate structureless 
membrane stretches across the opening, which it closes, except in 


Fig. 3. 

FmidocUamys patella, 

Tiewed from below, with opposite margins of the test 
folded in, and with a protruded finger-shaped pseudo- 
podium. 

(After F. 15. Schulze.) 


a small central space which remains open for the passage of the 
pseudopodia. Schulze, who makes no mention of this membrane, 
describes indications of structure in the shell towards its summit 
which recalls that of Arcella. 

The animal possesses the remarkable power of bringing into 
juxtaposition the opposite margins of the wide shell-opening, thus 
completely changing the form of the shell and making it resemble 
the bivalve shell of a Ijamellihrancbiate mollusk or of a O^pru, 
This, approximation of the margins is evidently brought about by 
the contractility of the contained protoplasm, while the return to 
the previous condition would seem to result from the elasticity of 
the shells ^ Schulze has noticed in some cases special bands, of 
protoplasm passing from the circumference of the body to the 
margin of the, shell to which they are attached. He believed they 
act^ in a way analogous to that of muscles in regulating the form 
of the orifice. 

The protoplasm-hody is' finely granular, and contains in ite 
periphery a great number of contractile resides, while there is a 
* Iroh. f. mifet. Amt.' voL'ii:. p. 47. ' , t K vol 'X. SuppL i M. vol' xi. 
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single more central nucleus* Besides a single (Belclom more) 
thick finger-shaped pseudopodium like those of Arcellu^ Scliulze 
describes numerous rounded tubercledike processes^ which do not 
seem to project beyond the orifice. 

As in Areella, an encysting process has been observed^ hut has 
not been followed to its results. 

The authors believe that Greeff has incorrectly assigned to the 
genus Amplmonella the form which he names AmpMzoneUaJiam) 
and which they regard as identical with ^seuclochlamijs patella. 

The Byrnidioula operotdata of Ehrenberg is another nearly 
allied form. Olapardde and Lachmann, followed by Carter, had 
placed this rhizopod in the genus Arcella ; but Hertwig and Lesser, 
relying on the fact of the shell being destitute of the character- 
istic structure of that of Arcella, restore Ehrenberg’s name. 


Fig. 4. 

SyalGsphenia lata, 

from the broad side, with 
a slightly divided finger-shajjed pseu- 
clopodiom. 

(After F. B. Sehiike.) 


' M^ahsphmm laia, E. E. Schulze' (fig* 4)^, is another freshwater 
representatwe of the Tkalamaphora, ' It.has'anoiupressed pyriform 
test and thick finger-shaped paeudopodia. The test is a simple 
hyaline case without any trace of struetnre. Included in the broad 
vahoral portion of the protoplasm is a large spherical nucleus con- 
taining numerous nucleoli, and just in front of it lie the pulsating 
Taenoles, which are usually two in number. ' There is usually only 
a single finger-shaped paendopodium emitted from the orifice of 
,, the, test.. The pseudopodium, though belonging to ' the ' loBose: 
^Aenoioses''fine granules,' whose flowing moyements Are easily 
seen' id ''the, axis of the pseudopodium* ■ ^v' 

" 'F, B* ISchube, loc, ok, ' ' • 
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Among the Thalamopliora with thick, blunt, non-anastomosing 
pseudopodia, must also b© included a beautiful freshwater rhizo- 
pod originally described by Wallich'^ under the name of Bifflugia 
symmetrica:, and more recently studied by Fr. EiL Schulze, who 
has made it the type of an independent genus to which he assigns 
the name of Qtmdnda (fig. 5)t. 

The test is pear-shaped, laterally compressed so as to be ©lllp- 
tical in transverse section, and presents a definite sculpture 
caused by its being composed of a great number of hyaline 
square plates which touch one another by their edges. Qua-- 
drula is nearly allied to llgalosjghenia, from which it difiers mainly 
in possessing a definitely sculptured test- The granular pro- 


Fig. 5. 



Quadfula symimtnm. Viewed from the broad side, (After F. E. Scbiib©,) 

toplasm-body does not in general completely fill the test 5 and 
the space which intervenes between it and the test-wails is occu- 
pied by a clear liquid and traversed by thin bands of protoplasm. 

In the centre of the more voluminous posterior or aboral portion 
of the body lies the large clear spherical nucleus with a very distinct 
dark nucleolus ; and in front of this are the, pulsating vacuoles, 
generally two in number. The pseudopodia are few, and are 
* Aim. Nat. Hist, rol viii ,1864- '' • t' Ai-oh. t mikr. Anat.' vol, xi. 1875. 
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thick and finger-sliaped and, like those of Myalosphenia^ enclose 
fine grannies. 

In the fact of its shell being composed of iiumerons juxtaposed 
plates Qmdnda presents an obvious affinity with JSuylypIm, from 
which, however, its compressed form and, above all, its thick finger- 
shaped psendopodia clearly separate it. In tests from which the 
protoplasm has disappeared detached plates similar to those com- 
posing the walls are frequently found either lying free or associated 
in bundles. A fact of quite a similar kind has been noticed in 
Muglypha, 

Hertwig and Lesser have studied the Dlffiugim and have de- 
scribed a new species (D, aeropodid) remarkable for the peculiar 
form of its psendopodia, while they bring together the essential 
characters of the genus more exactly than had been hitherto done. 
The genus Diffingia was founded by Leelerc for freshwater Tha-^ 
lamophora with blunt psendopodia, and whose test provided with 
a single opening is not a pure excretion of the protoplasm, but is 
formed of agglutinated foreign corpuscles — fragments of silica and 
shells of 'Diatomacea. The shell so constructed, however, has, as 
the new species examined by Hertwig and Lesser clearly shows, 
a membranous basis excreted by the contained protoplasm. 

The Difflugim have a nucleus Immersed in the posterior part of 
the protoplasm ; but no contractile vesicles have as yet been dis- 
covered. Like the Heliozoa they contain also in their protoplasm 
chlorophyl-granules, a fact of extremely rare occurrence among 
the Thalamophora. 

In D. aeropodia the psendopodia differ from hhe finger-shaped 
processes of other JDiffiugm in consisting of broad plates of homo- 
geneous protoplasm, which at some distance from the pseudopodial 
opening end in irregularly-shaped lobes with their contours cut 
into sharp segments. They owe their origin to the confluence of 
what were at first narrow lancet-shaped psendopodia very like 
those of ' ActimBpJimrium, except in being destitute of granules. 
They form an obvious transition between the blunt psendopodia 
of the Lolosa^ and the pointed psendopodia of those forms to 
which Hertwig and Lesser would confine the name of Mhizopoda^ 
the Mlifera of F. E. Schuke. 

' The' siliceous fragments with which the test is set are usually 
m sparingly scattered as to reveal the thin basal membrane pn 
which 'they are fixed. 

' ^ , The , Wkulamphara with pointed filiform psendopodia ^ (Filifem) , 
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are mucli richer in genera and species than the Lohom ; and we 
hay© herCj as in the Lohosa^ forma in which the shell is a pure ex- 
cretion from the protoplasm, and others in which it is strengthened 
by the incorporation of foreign bodies. The first group may be 
further subdivided into those whose shell is structureless, and 
those in which it is characterized by the possession of definite 
sculpture. 

To those in which the test is a simple structureless excretion 
without the agglutination of foreign particles must be referred 
the genus Gromia, founded by Dujardin. 

Its more or less spherical or oval test lies close upon the sur- 
face of the protoplasm-hody ; it is membranous, flexible, and in- 
elastic, and through an opening at one end of its main axis the 
pseudopodia are emitted and form by their repeated branching 
and anastomoses a widely extended' protoplasm- network. No 
contractile vacuoles have yet been found. 

Gromia omformu^ on which Dujardin founded his genus, is a 
marine form. It has been made the subject of a careful study 
by Max Schultz©, who, instead of the single nucleus which almost 
universally characterizes the freshwater Thalamophora^ has found 
in the posterior part of its body numerous clear spherical vesicles 
filled with granules and regarded by him as nuclei. 

A new species of Gromia, G. gramlata, F. E, Schulze, has been 
studied by E. E. Schulze, who found it in fresh water attached to 
Ceratophgllum and other water-plants. It is a transparent and 
colourless species, with its clear protoplasm containing a' multitude 
of strongly refringent granules, which at the periphery are dis- 
posed at nearly eq_ual intervals, so that when seen through the 
'transparent shell they give to this the appearance of being mi- 
nutely punctate. Scbulze describes a single nucleus lying in the 
posterior part of the protoplasm. It is a large, dear, spherical 
body, surrounded, by a membrane, and having within it nither a 
moderately large, spherical, strongly refringent nucleolus, or many 
less distinct dark corpuscles. This is pretty nearly the normal 
condition of the nucleus in the freshwater Thalamophora, and is 
so very different from the numerous vesicle-like bodies described 
by Max Schultze as nuclei in Gromia oviformis as to lead us to 
doubt the correctness of attributing to these last the significance 
of true nuclei. ' 

ThO' genus Hkinema,^ founded. by Dujardin for a freshwater Tba- 
lamophorous Shizopod, to which, he gave the name of 21 aemm, 
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and wliicliy under that of Difflugw, enehelgs^ was subsequently de- 
scribed by Elirenbergj has been recently studied by liertwig and 
Lesser. It is provided with a firm structureless shell which does 
not closely invest the protoplasm. It has an elongate oval form^, 
becoming wider towards the aboral pole. The shell-orifice instead 
of lying at the end of the main axisj lies laterally and oblique to 
it, and has its margins inflected inwards. The piutoplasm-body 
consists of a posterior homogeneous portion and an anterior more 
granular portion. In the posterior is the nucleus with its niseleo-. 
lus, and on the boundary between the posterior and middle third, 
lying in an equatorial plane, are the contractOe vacuoles, which 
are always three in number. The filiform and pointed pseudo- 
podia are destitute of grannies and form no anastomoses. 

'Hertwig and Lesser describe a peculiar mode of cyst-formation 
in Trinema. They have frequently found specimens' of T. minus 
which contained in the posterior part of the shell a spberical cyst- 
like body filled with uniform strongly refringent granules.' A nu- 
cleus with nucleolus were also generaby visible in it. In some 
cases the cyst was seen to he invested by a double membrane, appa- 
rently analogous to the ' double investment observed by^ Hertwig 
and Lesser in the cysts of Muglypha alveolata (see the description 
of this rhizopod given below). 

They have also found examples of Trimma in which the poste- 
rior part of tbe shell was no longer occupied by the protoplasm - 
body, which had the appearance of being truncated posteriorly. 
In one of these the otherwise empty space was nearly filled by a 
constantly rotating sphere. Whether the rotation was caused by 
cilia or flagella, they could not ascertain ; but they believe that 
'here, as, in MwrogTomia^ the detached body was formed by a self- 
;division of the protoplasm, and is destined to become liberated as 
a swarm-spore. 

Like many other freshwater Thalamophora, two individuals 
of Trimma minus are often found united to one another by thoir 
pseudopodial orifices. No 'change has been noticed as the result 
of this union, which has probably nothing to do with reproduction. 

Claparede and' Lachmann consider the Uuglgpla pleurosfoma 
of Carter as identical with Lujardin^s Trinema mmim ; and this 
viewds .accepted by E. E. Schulze, who attributes to Trimma i, 
sculptured shell like that of Buglypha. With this identification 
Hertwig, and Lesser do' not agree. ' They believe that Carter has 
rightly referred Ms rhizopod, to the Buglyplm. 
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To tke same group of freslawater filiferoiis Thalamopliora belong 
the species referable to Claparede and Lachmaiin’B genus PlagiO'^ 
phrgs, Hertwig and Lesser correct and siipplement the descrip- 
tion of this genus given by Claparede and Lachmanii, who, re- 
garding it as destitute of shell, place it in their family of the Acti- 
nophryidae. It is really provided with a delicate membranous 
flexible test, which is thrown into folds by the various movements 
of the body. According to Hertwig and Lesser’s amended 
description, the PlagiopJirgses are monothalamic Thalamophoi'a 
with definite and but slightly varying hody-forms and with 
branched filiform pseudopodia which seldom or never anas- 
tomose. They have a delicate test, which lies'' close upon the 
body, participates in the slight changes of shape of the included 
protoplasm by becoming thrown into folds, and is provided witli 
a single orifice for, the passage of the pseudopodia. Two new 
species are described. 

Hertwig and Lesser*' have raised the Arcella ligalina of Ehren- 
berg into a new genus under the name of Lecytliiwm, This rhizo- 
pod has been further examined by Cienhowski f. 

Its nearly spherical membranous sbell is of a crystal clearness, 
and is closely applied to the protoplasm. The pseudopodial orifice, 
which is borne by a very short neck, is situated a little ,to one side, 
so that the shell possesses a slightly bilateral symmetry. The pro- 
toplasm presents a posterior almost perfectly homogeneous divi- 
sion in which is imbedded the large spherical nuclens with its 
nucleolus, and an anterior granular division rich in vacuoles, 
which show no pulsation. It. is especially distinguished 'by its 
greatly, developed pseudopodia-emitting mass of protoplasm, 
dopodienplaite) which pours itself out of the shell-orifice in order 
to send forth stro'ng radiating and rarely anastomosing pseudo- 
podia, and which either forms an amorphous mass or envelopes the 
entire body with a pseudopodial mantle. 

, LecgtJimm usually forms ' colonies in grape-like ■ clusters with a 
common pseudopodial plate j the colonies result from a longitu- 
dinal division of the rhizopod. 

Hearly allied to LecgtMum is 'a monothalamic rhizopod to 
which Cienkowski gives the name GMamgdophrgs atercorea, and 
which he frequently met 'with during his researches among fungi 

** Ueber'.Bliizopodets,/* &o. Arch. f. mikr. Anat. Band x. Supplomont-Heft. 

t ** IJebet einig© Bhizopodcn and verwandte OrganismcB^” Arch. f. mikr. 
Anai'1875. 
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whieli mLabit tlie excreta of animals. He regards it as iden- 
tical ■with tbe Diffliigia enchelys of Scbneider, It has a clear 
glassy shell destitute of sculpture. 

Its reproduction takes place by the protrusion from the shell- 
orifice of a mass of protoplasm in "which a nucleus makes its 
appearance independently of that of the parent. The protruded 
protoplasm soon becomes invested by a delicate shell, and the whole 
might now be easily mistaken for two individuals in conjugation. 
At the same time pseudopodia radiate from the common bridge of 
protoplasm, and finally the two parts separate from one another. 

But Ghlmnydophrys is, like Lecythimn^ a colony-forming rhisso- 
pod ; and in this case the zooids formed by snceessive constrictions 
of the protruded protoplasm remain united to one another so as 
to form 'the grape-like clusters ' with the shell-openings directed 
towards the common point of union originally observed by 
Schneider. 

'Oienkowski frequently found individuals with twm, three, or 
more nuclei. A similar multinucleate' condition occurs in Ar^- 
eelh^ Aetmosphmrm, wnA Wmlearia, The real significance of this 
character, which has an obvious bearing on the unicellular theory 
of the Protozoa, is not very evident. It is possibly, as suggested 
by Cienkowski, the* beginning of a zoospore-formation or of 
fission. 

To the development-cycle of Ohlamydophrys belongs also a rest- 
ing-state which, as in other cases, appears to be conditioned by 'the 
drying up of the locality. “When 'passing into the resting-state, 
the entire body escapes from the shell, assumes a spherical shape, 
and clothes itself with ' a thick membrane. In the grape-like 
clusters the resting-'state'is introduced by all the members of tho 
colony with',, their common protoplasmic basis .becoming fused 
together and enveloped in a single cyst; 

' In the same group of single-chambered Thaiamophora is an ele- 
gant little rhizopod to which Archer, who first described it, gives 
'the name of Gromia soaialis^ and which possesses, lik^ Le&ytJdum 
and Ghlamydophrys^ the curious habit of becoming united with 
neighbouring individuals into a common colony by the mutual 
fusion of the pseudopodia. 

Archer’s G, sodalk has been further investigated by Ilertwig, 
who has raised it into a new genus under the name olMurogromm'^ . 

In _,a: highly Interesting and important memoir, he has 'given ''Us 
^ * ■‘*IJ,e>fc:Miorpgromiay Schultze’s AroMy, Band x. Snppleiaent-IWt. ' " 
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the, results of a eareM study of this remarkable little rhizopod 
(fig, 6). The nearly globular shell is prolonged into a short necky 
which carries the pseudopodial orifice. It thus allows an. oral and 
aboral pole to be distinguished, while the orifice being a little to 
one side gives to the shell a slightly bilateral symmetry, 

!Fig. (). 


Mkrogromia wMis, 

A, a colony in its extended state; some of the individualsseen in, longitudinal 
fission. , B, a ooiony in Its compact or cystophrys state ; some of the itxdirid'uals 
at a distance from' the 'main heap. 0, formation of a swarm-spore ; the portion 
which is to become a swarm-spore has advanced towards the anterior end of the 
shell. .1), further^ stage in the formation of a swarm-spore; 'the portion which 
is to become a swarm-spore escaping through the orifice ^ of the shell.. E, one of 
the swarm-spores now complete and free. (After Hert-wig.) ' 

'Biisrm J0nBK,—E00B0eix, Ton, XIII,' 34 
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The protoplasm passes outwards tlirougli the neckj and expands 
fangus-likc over the margin, where it attaches the body to the 
shell. From this fungusdike expansion the psendopodia radiate 
in all directions. 

The body consists of a pale bluish protoplasm with its anterior 
half granular and its posterior half almost perfectly homogeneous, 
111 the posterior is imbedded the nucleus. This possesses the 
form common to the nuclei of almost all the freshwater Bhizopoda 
—that of a clear, perfectly colourless, spherical body containing 
concentrically within it a spherical pale-bluish nucleolus. The 
membranous investment which, in some Eliizopods, surrounds the 
nucleus is here wanting. In the anterior granular portion of the 
protoplasm lies the contractile vacuole. 

" Hertwig and Lesser find the individuals not only united by their 
pseudopodia into the loose colonies described by Archer (fig. 6, A), 
but also, by a close union, constituting botryiliform clusters (B). 
He regards ' these' botryiliform' clusters as identical with a form 
described by Archer as an, independent organism' under the name 
of O^^iophrp Maeekeliana^ which is thus, according toldertwig, 
nothing more than a heap' of Micropiromia sociaUsS , 

Hertwig , has further found that M. socialis multiplies itself 
by means of locomotive germs, a discovery of imp'Ortanee in 
its bearing on the development-history of the , Monothalamia. 
He has seen the protoplasm of the various members of the 
colony, divide by a transverse constriction into two halves, 
each with its nucleus and its contractile vacaole. The posterior 
segment 'remains for some time free in the bottom of the shell 
and then pres'ses forward (C), and, by means of amoeboid' move- 
ments, escapes through tbe pseudopodial orifice (D). .After its 
e.scape'':&oin 'the' shell the amoeboid movements continue, and, '.the 
'ge'rm ''.'now. stretches its'elf out' into the form of a worm', 'oxvc'on- 
'tra.Gts into a globe, "or, forms a lobed mass of protoplasm' BprO'adi'ng 
o'ver the pseudopodia of the mother ' colony.. It then gathers 
itself together, acquires an oval form, develops from ' O'lie end a 
pair of flagella, and forsakes the colony as a free-swimming swarm- 
spore (E) ; or, in other eases, instead of becoming a flagellate 
swarm-spore, assumes mAetmophri/s--like form and moves about by 
the aid of three or 'four more or less branched pointed psendopodia. 

. Hertwig was not able to trace them to their ultimate destiny ; but 
hhere can be little doubt that both kinds of locomotive "'germs 
come, ,:after'a time,, to rest, excrete a shell, and lay the foundations' 
' of neW' colonies. 
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The observations of Hertwig render it probable that the 
simple extension, of the colony witbont separation of the newly 
formed z;ooids takes place by a longitudinal instead of a transverse 
division of the body. Two or, in some cases, three segments 
are thus formed. Of these, one remains in the old shell, the others 
forsake it and excrete for themselves anew one, while all continue 
in union by their common pseudopodial end. 

Cienkowski^ has, in all important points, confirmed these obser- 
vations. He finds farther that the second eell-nuclens which 
appears during the division of the shell-contents arises indepen- 
dently, and not by the division of the mother nucleus. 

Among the genera of Thalamophora in which the shell possesses 
a definite structure, Bugly^ha (fig. 7) may he regarded as the most 
typical. This genus was founded by Dujardin, and Hertwig and 
Lesser retain in its essential points the definition given by the 
Ifrench observer. The JJt^^2|yp^<3^areHhi2;opoda with pointed fili- 
form pseudopodia which show no granule-currents, and do not 
anastomose with one another, but for the most part ramify dicho- 
tomously. The oval or flask-shaped shell is a pure secretion from 
the surface of the protoplasm, and remains unchanged under the 
action of concentrated mineral acids and of alkalies. The termi- 
nal orifice is, for the most part, finely dentate, and the solid and 
inflexible walls of the shell , have a sculpture which, as was first 
pointed out by Carter and by 'W'allieh, is caused by spirally dis- 
posed plates which, in all the forms examined by Hertwig and 
Lesser, are hexagonal and in contact by their edges. 

In the protoplasm may be distinguished an anterior and a pos- 
terior region. The former occupies nearly two thirds of the 
whole. The protoplasm of the anterior region is finely granu- 
lar ; it alone contains the foreign matter ingested for nutriment. 
The protoplfSTu of the posterior third is homogeneous, but fre- 
c|ueiitly contains some darkly coloured granules of nearly unifomi 
si«e. , In all cases iz contains the cell-nucleus first observed by 
Carter. This' has the form so well known in the nucleus of the 
Ehkopoda, that of a roundish or ova! vesicle with' a central homo- 
geneous pale -blue oval nucleolus. ■ Included in the protoplasm^, 
at the boundary between the anterior and posterior regions, are 
the contractile .vacuoles, generally two or three in number. 

E. Bchuke has studied these vacuoles in Bi^glyp7m aheolatu^ 

“ XJeber einige Bhtzopoddxi and Torwaadte Organismeiif * Arch, filr milcr. 
Aeat 1 875. 
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Dii]’ardm (fig. 7)50116 of tlie finest of tlie frosli water Monotlialainia^ 
and has deterniined the time wbich intervenes between aaeli 
systole. He lias found that, at a temperature of 16 ° Bdanmiir, this 
was almost exactly 90 seconds. Tbe pulsation was of that kind 
wbieli is general among tbe Hbizopodaj a rapid contraction fol- 
lowed by a gradual accumulation of a clear liquid in tbe same 
place until tbe vacuole becomes once more completely filled, tbeii 
another sudden collapse, and so on, 

Hertwig and Lesser bare made some further interesting obser- 
vations on aheolata. They have observed in it tbe 

structures wbicb Carter calls granuliferous cells,’’ and which 
be believes to be produced by the division of tbe nucleolus, and 
to be connected with the formation of spermatozoids. Hertwig 
and Lesser, however, have been unable to assert any tbing re- 
garding the economy of these granuliferous cells.’’ They are 
roundish vesicle-like bodies 'irregularly scattered through the pro- 
toplasm outside of tbe nucleus, and more or less filled with small 
round bluish granules, which mostly appear arranged in regular 
concentric circles.. They show a great resistance to concentrated 
acetic acid, a fact which is scarcely consistent with their deriva- 
tion from the nucleolus j and when present they are usually in 
considerable number, without either the nucleus or the nucleolus 
having disappeared. 

Eu^I^pIia alveolata is remarkable for the rich development of its 
pseudopodia, and for the frequency of their subdivision. They 
mostly spring from broad-lobed homogeneous processes of the 
protoplasm. 

Within the shell of Bupl^pTia alveolaia may often be seen de- 
tached plates resembling in size and form those of the shell itself 
They have been noticed by different observers, but more especi- 
ally by Hertwig and Lesser and by H. E. Sclralze. Ip, individuals 
in which the living protoplasm is stiH included, they lie upon its 
surface in a layer parallel to the shell- walls. They are probably 
destined for the building up of a new shell after the shedding of 
the old one, or, as Hertwig and Lesser suggest, maybe connected 
mth the formation of the inner shell in the peculiar encysting 
process which they have studied in this rhizopod. Similar 
plates have also been found by Hertwig and Lesser in the M. mm- 
jpwkcca, Dnjardin. ' 

^ Olhe encysting process (fig. 7) which Hertwig and Lesser have 
studied' in M. uUeaUta^ mA, which bad been previously noticed by 
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CarteTj is very remarkable. Its peculiarity consists in the ’ fact 
that tbe cyst is not immediately surrounded by tlae outer shell of 
the rhizo'podj but by a second shell which lies within this and is 


7 . 



Bugly^ha aheolata, 

Encyetatioix with fcho formation of a doable cyst-covering, 
ttj the eolourleas shell formed of hexagonal plates and closed at d by aggluti- 
nated foreign bodies ; the outer brown egg-sha|^ed cyst-shell ; c, the inner 
spherical colourless cyst-sliell ; /, the homogeneous colourless cord which ex- 
t-ends through tho space between the inner and outer cyst-sholl ; w, the clear 
inner portion of tho contents of the cyst, •apxxarently corresponding to a nucleus. 
(After Hortwig and Lessor.) 

completely closed. This itmer shell is oviform,, with the narrow 
end turned towards the pseudopodial orifice of the outer shelly 
within which it lies free and movable. Its structure resembles 
that of the outer shell ; but it is of a light, brown colour^ which is 
intensified by the application of sulphuric acid and iodine, while 
these reagents' cause no change in the colour of 'the outer 
shell' 

Within the,' inner shell .lies’ the, proper cyst. This is of a 
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splierical forio 5 and in all the speciiBens examined its contents 
consist of minute grannies which bj their strong refringencj 
render the whole dark and opaque, and make an exact know- 
ledge of the contents of the cyst impossible, though a lighter 
central portion, probably a nucleus, can be distinguished from a 
darker cortical portion. The cyst consists of a nitrogenous mem- 
brane, and has a iineiy punctured structure; it is connected 
with the narrow end of its closed inyesting shell by a thin solid 
homogeneous cord. The formation of the cyst and its inyesting 
shell is accompanied by the closure of the outer shell-orifice by a 
temporary plug formed by foreign bodies, such as filaments of 
AIgm and shells of Diatoms. 

Hertwig and Lesser regard all this as nothing more than an 
example of the encysting process so widely distributed mong the 
Bhisopoda, and whose original object consisted most probably in 
protection against the eyil consequences of the drying up of the 
surrounding water, but which in many cases ,has become further 
subservient to a multiplication by self-diyision of the protoplasm. 

The genus Ci^^lioderm was founded by Schumberger for a beau- 
tifuL little monothalamian rhizopod which he obtained fromTresh 
water in the Vosges and in the Jura, and described under the 
name of O, margaritacea. This is the same rhizopod which Max 
Schultze found in the Baltic, and to which he assigned the name 
of Lagynk laltica. It has been most recently studied by Hertwig 
and Lesser and by F. E, Schulze. It is remarkable for the ele- 
gant form of its shell, which, instead of being oval, as in Euglg- 
pha, has its anterior end produced into a short curved neck so a.g 
to^ give to the shell somewhat the form of a retort. The shell- 
structure resembles that of Muglgpha except in the smallness of 
its component plates and the absence of distinct serration nt the 
orifice. The contractile vacuoles are in rthe interior region of 
the protoplasm, instead of lying, as in ^EuglgpM^ on an equatorial 
plane between the anterior and posterior. 

E. E. Schulze has obtained this rhizopod from very different 
localities, and from both fresh, salt, and brackish water. He 
finds the posterior part of the shell often containing, only water, 
through which bands of protoplasm pass from the soft body to the 
sheH-walls. In the midst of the thick posterior part of the body 
is.'dwajs alarge, dear, spherical nucleus in which one or ■ more 
dark roundish nucleoli can be demonstrated. The pseudopodia 
'aw'ffeslitMteAf granules,, divide at acute angles, run out into fine 
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poiiitSj and seldom anastomose. He describes a narrow membra- 
nous margin suiTOundiiig the orifice and overlooked by other ob- 
servers. 

Among specimens obtained from the Baltic, Schulze has occa- 
sionally met with two individuals united to one another by the 
psemdopodial extremities ; but he has not followed this phenome- 
non further. 

Under the name of Gifplioderia irxmcata Schulze has described 
a species in which the main axis is not curved, and has the shell- 
orifice transverse to it ; hut' it is difficult to see how such a form 
can be referred to the genus Cy])lioderia. 

The genus Pleurophrya was founded by Claparede and Lach- 
mann for a freshwater monothalamian rhizopod which resem- 
bles Difflugia in tlm fact of its test being composed of foreign 
particles united by a cement excreted from the surface, while 
it differs from this genus in its pseudopodia being filiform and 
pointed instead of being finger-shaped and blunt. The P. splim- 
rica, Clap. & Lach., has been further studied by Archer and by 
Hertwig and Lesser and F. E. Schulze, all of whom have de- 
scribed new species. It appears to be an abundant form, though 
it has been rarely noticed, a fact which Archer explains by calling 
attention to the peculiar appearance of its test, which resembles 
the excreta of Eotifers and other microscopic animals, and which 
would thus easily cause it to be overlooked. The foreign par- 
ticles incorporated in its test resist the action of concentrated 
acids, and are probably siliceous. 

The psoudopodia issue from a rather large roundisli orifice situ- 
ated on one end of the longer axis, They are hyaline, very fine, 
and pointed, divide frequently at acute angles, and anastomose 
witli one another. Hertwig and Lesser differ from Archer in 
describing them as enclosing granules. Archer has demonstrated 
the preKsenco of a nucleus, 

' Archer has noticed in Fleuroplirya ampMtfemaioidea^ Arch., the 
presence of chlorophyl granules, a fact also observed in FiJtugWy 
Wt not elsewhere met with among the freshwater Tiialamophora. 
In, examples of Pv aMpIdtrematoides^ however, examined by F. E. 
Schuke, Ibis observer has found the chlorophyl granules replaced 
by round colourless refringent granules quite like them except in 
the absence of colour. 

Hertwig and Lesser have .frequently met' with two individuals 
in apposition Ly their pseudopodial openings, and with the pseu- 
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clopodia of one confluent with those of the other. Arclier lias 
noticed a similar conjugation in another species, with streams qI 
the granular protoplasm passing to and fro from one into the 
other. 

J)m 2 yIiOFopodo 3 i mobile^ Archer, which is one of the largest of 
the encased freshwater Khizopoda, has a rude test formed of hete- 
rogeneous foreign particles loosely aggregated round its elliptical 
body, h^rom an aperture in one end of the test the sarcode mass 
protrudes in the form of a hemispherical projection, and from this 
are emitted numerous hyaline branching pseudopodia, which fre- 
quently attain an enormous length. But the most singular cha- 
racter of the genus is found in the fact that from the whole of 
the included surface of the sarcode body are emitted ¥ery nume- 
rouSy short, simple, hyaline pseudopodia which trayerse the outer 
case, giving to its surface the appearance of a dense flocculent 
clothing. The animal is further remarkable in the possession of a 
marginal pulsatile vesicle like that of AciimphryB . ' A large glo- 
bular nucleni is immersed in the body. 

In none of the Monothalamia now described have more than' 
one definite orifice been detected. In Biaphoropodm alone, be- 
sides the definite single orifice, there would appear to exist in the 
membranous basis of the test a vast multitude of minute pores 
through which delicate pseudopodial filaments are emitted, and 
which call to mind the condition of the true Perforata. All these 
constitute the MomtTialamia monosfomata of Hertwig and Lesser. 
There exist, however, forms in which two definite pseudopodial 
orifices are present ; these are the Ml ampMstomata of the same 
authors. ■ ■ 

of these baa been recorded by. Barker ** under the name of 
Bipl^plrysArcheri (fig. 8), and has more recently been made the sub- 
ject of some very interesting observations hy Hertwig. and Lesserf* 
It has a simple elliptical membranous test and, notwithstanding 
its minuteness, is rende'red conspicuous by a bright yellow fat- 
globule enclosed in its sarcode. The two orifices from which the 
brushes of pseudopodia radiate are nearly, but not exactly, at oppo- 
site ends of the longer diameter of its oval test. Each brush 
.springs from the extremity of a short stem-like process of the sar- 
_^^code/ ' The conspicuous large yellow globule in the interior con-' 
: ' sista apparently of a solid fatty matter. Fear to this is a nucleus 
, V . .V Qwrfe. 'iloiiM. Micr. 8ci, voL svi. 

. 1* ' '''’tJeber Rhizopoden ” &e., Arch. f. mila*, Anafc. vol. x. 
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Fig. 8. 



Diphfhr^s Areheri, 

A, lateral ?iew: brllliaxit yellow fatty body; e, contractile vacuoles; 
n, nucleus ; o, o, tbe two opposite pseudopodial orifices, B> a group composed 
of four segments showing the mode in winch the so-called cystophrys-heaps 
are formed. (After Hertwig and Lesser.) 

with its nucleoIuSj while several contractile vacuoles are distri- 
buted tlirougb the sarcode. 

The observations of Hertwig and Lesser have led them to the' 
conclusion that the^ Diplophrys is multiplied by a process of con- 
tinuous binary fission, the resulting brood remaining for some 
time united to one another in little heaps (fig. 8, B). They think 
that the individuals which thus become divided are destitute of 
shells. They have further convinced themselves that what Archer 
describes as an indepen dent organism under the name of G'^stophr^B 
oeulm ” is nothing more than one of these heaps of young Diplo- 
phr^s^ whilst they also show that Greeff was equally in error 
when he supposed that the DiplophryB was a development stage 
of the heliozoan AaantlmysUs spinifera. 

On fresh horsedung kept under a bell-glass in summer Cien- 
towski has seen minute yellow globules of the sisse and appearance 
of a mucor sporangium. When those little globules are touched 
under the microscope, they may be^ seen to break' up ■ into a 
multitude, of oval or lenticular corpuscles, which scatter them* 
selves over the field. These are cells containing a nucleus, one 
or two contractile vesicles, and a yellow pigment-globule. We 
'may perceive in them a slight jerking motion, while on each 
end one or two long pseudopodia have become apparent. After a 
time the cells become united to one ' another in chains by their 
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pseiidopodia^ or are aggregated in heaps. The chains oi cells 
remind ns strongly of the Lahyrinthidea, They move about^ 
creep over the surfaces, and finally unite, into the little yellow glo“ 
hules in wdiich they w'ere first noticed. 

CienkowsM places this curious little organism in the genus 
Diploplirp; though, from its minuteness, it is not easy to say 
whether it is naked or furnished with a shell Tie assigns to it 
the specific name of siercorea. 

The only form of multiplication observed in it is by fission, as 
in Dijilophrj/s ArcherL During the fission the yellow pigment- 
globule in its interior participates in the division. 

Another amphistomatous freshwater rhizopod nearly allied to 
DiplopJirp, from which it differs mainly in its .elliptical test 
being strengthened by tbe incorporation of foreign particles, is 
Archer's genus AmpMtrema At each end of the longer diameter 
of the test is a round orifice through which is emitted a dense tuft 
of branching pseudopodia. 

Among the most important results derived from recent study 
of the Ehizopoda is the discovery of a nucleus in the so-called 
Eoraminifera. The failxire of all previous attempts to demon- 
strate the presence of a nucleus in the calcareous-shelled marine 
Bhizopoda, whether monothalamian or polythalamian, led to the 
belief that they possessed the morphological value of a cytode or 
non-nucieated protoplasm mass, and they _ were accordingly rele- 
gated to the low^est stage in the systematic arrangement of the 
Ehizopoda. 

This view must now be abandoned ; for the independent and 
nearly simultaneous researches of Hertwigf and of Tranz Eilhard 
Schulze J have demonstrated the presence of a nucleus Tn repre- 
sentatives of all the principal divisions of the Boraminifera, and 
justify us in the general conclusion that their protoplasm is' in 
every case nucleated. 

By the aid of dilute chromic acid and subsequent tinging’ 
with carmine, Hertwig succeeded in demonstrating a nucleus ia 
young specimens oiMilmla, which as yet consisted of but a single 
^ chamber, as well as in older ones 'where additional chambers had 
been formed.. In the latter case the number of the nuclei was 

. * Archer, loo, vii. 

't'lenaisohe Zeitsch. vol, x. ( 1876 ). ' 

{Arob.'f. mikr, Anafc. Tol xiiL (1870). 
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generally increased, bat not necessarily in tlie same ratio as 
that of the chambers. In some of the chambers there occurred 
only one nucleus, while others contained several. 

The nucleus appears to enclose a nucleolus and to be invested 
by a membrane, thus corresponding in its structure with that 
of the freshwater Monothalamian Ehizopods. 

■ Similar results followed the employment of the same method of 
investigation in Hotcdia and in TeoDtiUaria, in both of which 
genera Hertwig succeeded in demonstrating the presence of 
nuclei. 

Sclmlige had already seen what he regarded as a nucleus with 
nucleolus in one of the Poraminifera, Qtdnq^ueloetdma ftmca^ 
Brady ; and he now finds an undoubted ■nucleus lying near the 
posterior end of the shell in Tlntosolenia globosa, one of the marine 
monothalamian rhizopods belonging to the family of the Lageiiidae* 

In the very abundant polythalamiaii rhizopod Folgsiomella 
striatopunctata he has also demonstrated the presence of a nu- 
cleus, and has carefully followed out its relations. 

The nucleus here has a manifest thick outer membrane with 
clear contents in which were several strongly refringent roundish 
bodies. Usually only one such nucleus was to be found in each 
FolgstomeUa, and then always near the middle of the series of 
chambers ; but occasionally two or three occurred each in a separate 
chamber. ■ ■ ■ 

Urom the dependence of the position of the nucleus on the en- 
tire number of the chambers, it is obvious that it must be conti- 
nually migrating from one chamber to another through the canals 
of communication. Indeed the nucleus may frequently be, seen 
still engaged' in one of the canals between two neighbouring 
chambers, so as to be partly in one and partly in tlie other. 

Urom the fact of the many-chambered Folgstomell& containing, 
as a rule, only one nucleus, we should be justified in assigning to 
it the' morphological value of a single cell ; and even in those 
cases in which in this ami other Eoraminifera several nuclei have 
been seen, this multinucleate condition cannot be regarded ns 
indicating a multicellular structure of the organism. It is pro- 
bably connected with reproduction ; and an observation of Ilertwig 
on Motalia contributes some additional facts to our knowledge of 
the reproduction ' of the Uoraminifera, hitherto observed in but 
very few instances. 

* Arch. f. luikr, Anat. vol. xi. 
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Hertwig noticed on the walls of the jars containing living speci- 
mens of Motalia little heaps of from twenty to forty small 3- 
chamhered individuals which were united to one another by their 
protoplasmj and in each of which he succeeded in demonstrating a 
single nucleus- Max Sehuitze had shown that in some other 
genera the young are not only developed within the shell of the 
maternal animalj hut become invested with their own shell before 
leavdng the parent ; and it is highly probable that these little colo- 
nies of young Rofalia have a similar origin. 

!From what is thus knovm of the reproduction of the ^orami- 
nifera, we may conclude that the protoplasmic body of the parent 
breaks up into segments^ conditioned by the nuclei which had been 
developed in it, while each of these segments forms for itself 
within the ’maternal shell its own investment. In Botalia they 
would seem to become free by the destruction of the parent shell 
and then to live for a time in union with one another. 

The discovery of a nucleus in the Foraminifera will now deter- 
mine the place which we must assign to them among sarcode 
organisms; and E. E. Schulze has accordingly attempted by 
means of a hypothetical genealogical tree to express the descent 
and mutual affinity of aH the leading groups of the Bhizopoda- He 
employs this designation in a wider sense than has been accepted 
by many recent zoologists, and embraces under it all those low 
organisms which, during the greater part of their lives, and espe- 
cially during the period of their highest development, are brought 
into relation with the external world by means of pseudopodia, 
which they employ for locomotion and for the prehension of im- 
triment. All 'these organisms agree essentially with one another 
and ..constitute a definite group, whether a nucleus be differentiated 
or not, .whether pulsatile vacuoles nr hard parts be present or absent, 
or whether the pseudopo'dia present the condition of broad lobes, of 
fine fiilaments, of a complex network, or of any other modification. 

The base of the tree where its stem is as> yet undivided con- 
sists of the primitive forms — merenon-nucleated cytodes— repre- 
sented by Haeckel’s Mbnera {Protamceba^ Frotogenes^ Protom^yx^^ 
Myxodwtium, &c.). Erom these, by the differentiation of a nucleus 
in their protoplasm, are evolved the nucleated forms (Amoeba^ 
freshwater Momibalamm^ Boramimfem^ Seliozoa^ Ac.) which 
constitute' "’the subdivisions into which the stem branches o'iF. 
.These repeat 'the various modifications' of pseudopodia (ioboso, 
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filiformj &c.) whicli liad already existed in the earlier forms, and 
which they thus derive hy inheritance from their non-nncleated 
progenitors* Finally, throagh. the branch of the Seliozoa we are 
conducted to the ultimate twigs formed hy the families of the 
BaMolaria^ in which we find not only nuclei, but a central cap- 
sule/' indicating the highest grade of differentiation attained by 
any members of the group. 

In 1863 Cienkowski published the results of a series of careful 
observations on the development of the Myxomyeetm^^ a group of 
very low organisms which had been unhesitatingly assigned to 
the fungi, until De Bary had a few years previously called atten- 
tion to their real nature, and in a very important memoir t pointed 
out, the predominance in them of characters which had been 
generally regarded as the^ proper attribute of animals. De Bary 
believed that the facts which he had demonstrated in the struc™ 
tiire and life-history of the Myxomycetm would render necessary 
their removal from the vegetable and their relegation to the 
animal kingdom. 

Shortly after the appearance of Be, Bary's memoix% some 
further important observations on the Myxomycetm had been made 
by CurreyJ, who fully confirmed the production bj them of free 
locomotive bodies resembling the zoospores of an Alga* ^ 

The researches' of' Be Bary, of Carrey, and of Cienkowski have 
now made us well acquainted with the , structure and development 
of the,se extraordinary organisms. A typical Myxomyceie (fig. 9) 
consists of a network of ramifying and' anastomosing thread,a of a 
slimy ,or creamy consistence, which spreads over the surface ' of 
decayed leaves and stems (A). 

From various parts of this slimy network there arise oval 
vesicles (sporangia) (B) with membranous walls, within wdiich tlm 
reproductive bodies or spores are developed. 

I)e Bary was the first to show that the basal network is com- 
posed of a substance possessing all the , characters of animal sar- 
code, and his observations have been fully confirmed and further 
extended by subsequent observers, more especially by CienkowskL 
Under the microscope the, threads composing the network' ex- 
hibit active spontaneous movements, which in the larger branches 
are visible under an ordinary lens or even by the naked eye. A 

* ** Zur Butmckeluagsgesohichte der Myxomyceten,” Brings, dahrl). 1863. 

t “ Dm Mycctossoen,’' Zeitschr. f. w. ZooL 1860, vol. x. 

'I Natural History Boview, Ho. viii., Got. 1862. ' 
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SRecessioR of undulations may be then noticed passing along fclie 
course of tlie threads ; and under higher magnifying-powers the 
characteristic sarcode currents show themselves in coiistaiit 
streams of granules flowing along the threads and streaming from 
branch to branch of this wonderful network. Here and there 


Fig. 0. 



Development of the 


^ the Plasmodium ser^ula (natural ske), ^ B, sporosaos of.iwy- 

na^ava: fit, young sporosac ; sporosac in the act of burstiug ; capillitium 

exposed after the bursting of the sporosac and the diffusion of the spores, 0, 
ripe spore of mt/mmm alkm. D, the same, with its contents oseaping, M 
■fee contents become^ free, and showing nucleus' and contractile vacuoles! 
M, fee 'Same,, after having developed a flagellum and assumed the condition of. 
a swarm-spore. G, the swarm-spore become Ammhoid. H, two Amceboid 
swarm.spores;in close Juxtaposition. I, fee two W 'together into a^ ■ 

young.piaam' 0 ^^^^ the plasmodium more’ advanced ; it has already ''Wm 
■w-^fy and fo'takein nutriment:.^ nutriment-pellets are seen imfoedded 
/protoplasm. , mile; and. CienkowsM.) 
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sareode offshoots are projected and again withdrawn in the manner 
of the pseudopodia of an Amceba, while the whole organism has 
heen occasionallj seen to abandon the support oyer which it had 
grown, and to creep over neighbouring surfaces, thus far resem- 
bling in all respects a colossal ramified Amoeba. 

Erom the surface of this sarco de-net there arise, as has just 
heen said, the reproductive capsules or sporangia. In tlie soft 
plasma with which these are filled appear a multitude of nuclei, and 
the plasma then divides into a great number of roundish masses, 
in each of which a nucleus is enclosed. These are the young 
spores ; they are accompanied in most species by a fibrous network, 
the “capillitium” (fig. 9, B, h), which fills np the intervals between 
the' spores. When mature the sporangium bursts and allows the 
spores to escape (C). These are each enclosed in a thick membrane, 
which, after a time, becomes ruptured, and the little, soft round 
mass of protoplasm which it had confined is set at liberty (B). 

This little protoplasm lump encloses a nucleus with a minute 
central nueleolns, and contains one or two pulsating vacuoles (E) ; 
and soon after its escape it begins to show spontaneous move- 
ments, and to exhibit constant changes of form, while one end is 
drawn out into a long vibratile flagellum, by means of which, when 
placed in a drop of water under the microscope, it may be seen 
swimming about in the manner of the swarm- spore of an Alga (E). 
After a time it may be, observed to withdraw its flagellum, emit 
and retract pseudopodia, and creep about like an Amoeba over the 
■stage of the microscope (G*). It now takes in foreign bodies as nu- 
triment, enveloping them in its substance j it multiplies by self- 
division, and in all respects conducts* itself like a genuine Amoeba. 

In 'the next place, a certain number of these amcebiform bodies 
approach one another, come into close contact (li), and ultimately 
become completely fused together into a common mass of pro- 
toplasm (I), To the body thus formed by tbe fusion of the Ammbm^ 
Cienkowsti has given the name of plasmodiumd’ 

The plasmodium continues, like the simple aincBbifonn bodies 
of which it is composed, to grow by the ingestion of solid nutri- 
. ment which it envelopes in its substance ( J) ; it throws out ramify- 
ing and inosculating processes, and finally becomes converted into a 
protoplasmic network, which, in its turn, gives riso' to sporangia 
, with their contained spores, and thus completes the cycle of its 
development. 

Under certain conditions not' yet perfectly understood the 
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MyxoMycetm have been observed to pass from an active motile 
state into a resting state 5 and this may occur in both swarm« 
spores and plasmodium. In tbe case of the swarm« spores, these 
bodies, when passing into the resting state, assume a spherical 
form, and become stuTounded bj a delicate membrane or by a firm 
external layer of thin protoplasm. In this condition, in which 
they constitute the microcysts ” of Cienkowski, they may 
remain, after complete desiccation, in a dormant state for more 
than two months ; and on being again placed in water they soon 
resume their original activity. 

But the plasmodium itself, as well as the swarm-spore, may pass 
into a resting state. After withdrawing its finer branches, and 
expelling such solid ingesta as may be included in it, its motions 
gradually cease, it breaks up into a multitude of polyhedral cells, 
and the whole body dries into a horny brittle mass, to which the 
term selerotium ’’ has been given. 

It sometimes happens that the plasmodium, instead of forming 
a continuous selerotium, breaks up into separate pieces of ' very 
unequal ske, which withdraw their projecting branches and assume 
the, form of smooth /spheres, round which a thick membrane is 
excreted. . Within this outer membrane the protoplasm contracts 
and forms on its surface a second membrane. To these cell-iike 
bodies Cienkowski has given the name of thick-walled cysts/’ 

Both these resting states of the plasmodium may, like that of 
tbe swarm-spores, undergo complete desiccation, and thus con- 
tinue , for many months in an inactive state without losing their 
vit,ality. When the dry selerotium is placed in water, it imme- 
diately swells up, and after a time its cells again flow together into 
an .amoeboid protoplasm. So also when the thick- walled cysts, after 
remaining long desiccated, are ■similarly treated, their membrane 
wili^ become , ruptured, and the contained protoplasm will escape 
and begin to throw out pseudopodia and glide about like an 
and' engulf within its substance foreign bodies for nutriment, 
while several may unite by fusion into larger amoebiform masses 
and' thus give rise in their turn to new plasmodia. 

'■ In a subsequent paper* Cienkowski describes the plasmodium 
,of an^unknown Myxomycete which occurs in fresh water in the 'form 
of' a.sareode network, and which has enabled hiimto add some iim 
teresting facts to our knowledge of the plasmodium. 

^*lJ'©ber ehiige Bhizopoden und 'verwandte Organismen/* 
ArtMv f* miht. , 
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He found that a fragment hroken olf from this plasmodial net- 
work moves ahoTit independently, and he saw it throw out a long 
pointed psendopodinm wMch attached itself to an Alga, penetrated 
its walls and sucked out its contents in the manner of a 
rella, another simple sarcode organism to which we shall pre- 
sently refer. 

Whether the Myxomyoetm should take their place in the animal 
or vegetable kingdom is a question which in the present state of 
onr knowledge it is impossible to answer. Haeckel has evaded 
the difficulty hy placing them, along with a numher of other doubt- 
ful organisms, in his kingdom of the JBroiista^ which he regards 
as holding an intermediate place between animals and plants, 

Cienkowski has followed his researches on the Myxmnyeetm by 
another important memoir on a group of minute sarcode organ- 
isms to which lie has assigned the name of MonaMnm^* During 
certain phases of their development they resemble in many re- 
spects the well-known zoospores of the Algae, and might, indeed, 
be so regarded, were it not that, like the swarm-spores of the 
Mywomycetm^ they have been proved to pass through a special and 
peculiar cycle of development which entitles. them to he viewed as 
an independent group, 

Cienkowski has given us the life-history of five forms which 
he refers to his Monadmm. Two or three of, 'them may he here 
adduced with the view of giving an adequate conception of these 
remarkable ' organisms. 

In the cells , of decaying NiUlla there may be found. certain mi- 
iiitte spindle-shaped very contractile bodies, which move about by, 
the aid of cilia, and which closely resemble the swarm-spores of 
the Myxomyoeim or of the Algse. Cienkowski has assigned to 
them the name of Monm amylL After a time they lose their 
cilia, emit pseudopodia, and, assuming the form of an Ammia^ 
creep about and take in foreign matter as nutriment by enveloping 
it in their soft protoplasm. JPnrther, two or more of these amoebi- 
form bodies may unite and become fused together into' a plasmo- 
dium like that of the Myxomycetm. 

After enjoying for a time its free locomotive condition, Monm 
minyli passes into a resting state. The amoobiform body begins to 
harden itself on its surface into a continuous membrane, and. thus.' 
becomes enclosed' in a capsular covering. After continuing thus 
OmkowsM^ mr Kaimtniss der Monaden/* Areh. 1 mikroa. 

Anat. 1865. 

LIOT. SOVW, — JSOOhOOV, VOL, XIII., 
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encysted for a certain time, the contents of the capsule become 
broken up into numerous separate masses of protoplasm, wliieli 
finally escape in the form of the spindle-shaped zoospores found 
in the JSTitella. 

Fig. 10. 



Profonionas IIiissIeyL 

A, fragment of a cylindrical diatom {Bhizomlenia) to wliich the Proiomonas^ 
B, in its encys'ted $tate, is atfewhed. ^ ' 0, the cyst -with its contents broken up int 4 > 
spUerical npn-nncleated' protoplasm masses. B, the spbcriofil masses, aff:ar having 
developed a flagellum, haye become free swarm-spores by the rupture of the cyst. 
I), amceboid condition' assumed by the 'swarm-spore. F, the aniocboicl swawn- 
spore having asBUthed; thAformuf an AoUnofhr^s h^ the emission of numerotm 
fliie pseudopodia., (After Haeekeh). 

4; generic 'Uame of 'under wMch Cienkowski has cle- 

'seribed this 'singular organism, has been changed by Haeckel* 
into that oi\JBrotowmnm^ on the Tory tenable ground tlia,t the name 
of Jf<M<a5S had been long applied to a gronp of microscopic orga* 
nisms which we should not be justified in confounding with the 
monadsnf Cienkowski, ' Haeckel has, moreoyer, described another 
representatiTe of the genus^ which he found in the Canary Islands 
atte'ched to 'the surface of a, floating diatom, and which he names 
Frotomonas He giyes a YCry complete account of its 

life-hiatory,'Which is in aU 'essential points like that' of 

■ Mouegraphieder'Monereu.; , h-' 1 
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I liave taken HaeckeFs figures (fig. 10) as afi-ording an excellent 
iiliistratioii of the life-Mstorj of this remarkable group of orga- 
nisms*, 

A still more remarkable genus of Monaimm is Vamp^rell(z^ 
Cienkowski, Perhaps the most interesting of the three species 
of Vampyrella described by Cienkowski is the K ^pitogyrm (fig. 11), 
This has long been known to algologists in the form of spherical 
brick-red capsules (B), which are often found attached to the fila- 
ments of the confervoid alga Bjywogyra. It is^ however, the merit of 
Cienkowski to have discovered the real nature of these capsules 
and to have satisfactorily traced their life-history. 

The walls of the capsule are composed of two membranes. The 
inner, gives the characteristic cellulose reaction, becoming blue 
when treated -with 'siilphtirie acid and iodine, ' The outer mem- 
brane, which in the older capsules is often absent,, forms a soft 
nitrogenous layer. The contents of the capsule consist of a 
brick-red protoplasm with, usually, large dark irregular granules 
towards the centre caused by foreign matter which had been taken 
in as nutriment. By carefully continued observations the contents 
may be seen to divide into two or four portions (tetraspores) (C), 
and then to escape in the form of red AmmbaAike bodies through 
round openings in difterent parts, of the capsule. The dark bodies 
which remain behind in the capsule are the undigested remains of 
the nutriment. 

The bodies which have thus become liberated appear to be desti- 
tute of nucleus and contractile vesicle. When released they assume 
the form of spherical masses of a red-coloured protoplasm (B), from 
the surface of which are emitted pointed pseudopodial rays like 
those of an AGtinofhrgs. They are, however, very contractile 
and undergo constant change of form, drawing themselves out 
into strings and fine filaments, which tear asunder and again unite 
and send off' branches and form fan-like expansions ; while these 
ramifi.ed creeping masses of protoplasm can again contract them- 
selves into a sphere. 

When the V&mpgreUa in this condition is watched in water 
containing, some plants ot Bpirogym, it may be seen wandering 
about slowly until it strikes against one of the filaments of the 
alga. After gliding for some time over the surface of the filament 
it attaches itself to it if the filament he healthy and loaded, with 

* Haeckel, *‘Hachtrage ztir Monograpbie der Moneren,”, Jenaisebe Mtsohr, 
1871. . ' ' ■ . 
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Vamjpyrdla Bpirogyrm. 

A, the VampynUa in the act of sucking out the contents of a Spirogyra-mll. 
B, the Vampyrella in its encysted state : a, nitrogenous covering : h, interior con- 
tents, 0, the contents of the VampyreUa-eyBthm& become divided into tetraspores, 
and one of these is seen escaping as an Amedoi-Iike Vampyrella. D, the free 
amoeboid Vampyrelia, (After Oienkowski.) 

cMoropliyL We next find that it has hegnn to perforate the walls 
of tbe filament; and no sooner has it thus gained access to the 
interior than the protoplasmic lining primordial ntricle’^) 
detaches itself ^ from the cell-wall of the Bpiroggra^ and along 
with its adherent chlorophyl granules passes slowly into the body 
of the' Vhmjpyrella (A), As' soon as the Vampgrelh hm thus gained 
possession of the contents ,o£ one cell it passes to anofcherj and 
there repeats the process. In this way cell after cell is plundered 
of its contents ; and now* the Yampyrella^ gorged with food, seats 
itself on some part of the alga, rolls itself into a ball, and quietly 
digests its prey. 

The chlorophyl granules which had thus made their way into 
the interior of the Vampyrella now become gradually distributed 
through its entire body,' and it then passes into the resting state 
(B), withdrawing its pseudopodia and ' excreting' a soft nitrogenous 


Fig. 11. 
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coveriBg, tuider wMch is formed a weak cellulose membrane. 
During this time the contents assume a red colour, and the en-“ 
cysted Vampyrella finally appears in the form of the red capsule 
with which the description of its Hfe-histoiy was commenced. 

The only other species of Yampyrelta which it will he necessary 
to refer to is one more recently described by HaeckeF, who dis- 
covered it on the coast of jN'orway, and has’ assigned to it the 
name of Vampy^ella g^mpHionematis (fig. 12), It appears to live 
exclusively on a species of Qomphonema^ whose cells it envelopes 
arid then sucks out their contents. 

On the branches of the Gomphonema (A) are occasionally found, 
in place of the, proper terminal cells of silica, a great abundance 
of clear red spherical capsules (<?)• These are the cysts of the 
WampyreWm.. 

' The free-creeping V. gomphonematis {W) always appears as an 
irregular lump of protoplasm without nucleus or contractile 
vesicle, while from its sur^ce there are emitted a great number 
of extremely fine pseudopodia. 

In this condition it ereeps' over the stems and branches of the 
Gomphonema^ adapting itself to the form of its support ; and as 
soon as it has reached one of the- terminal siliceous cell’s of the 
diatom, it extends itself over the entire cell so as completely to 
envelope it in a thin layer of protoplasm’. 

The plundering of the Gomphonema^cell now begins, and while 
a number of fine pseudopodia radiate from the body of the 
Vampyrella into the surrounding water, another portion of its pro- 
toplasm forces its way between the siliceous plates of the cell into 
the interior, and here appropriates the contents. 

The empty siliceous cell (A, h) of the Gomplhommm is now 
broken off from its stem and, as foreign indigestible matter, is cast 
out of the' body of the Vmipyrella^ which continues to sit in the 
place of the cell and there digests its food in g;uiet. In this wny it 
passes from cell to cell of the Gomphomma ; and when it has thus 
plundered many cells, and by abundant, nutriment hm attained its 
full size, it begins gradually to withdraw its pseudopodia to round 
itself into a smooth sphere of protoplasmy to encyst itself' by the 
exudation of a capsule, and pass into a resting state (a). 

The encysted Vampyrella continues now to sit on the summit 
of the stem in the place of its last victim, and after remaining for 
some time in this condition' of repose, the contents of the capsule 
“ Naohtrage'ssur MonogfapHie der Moneren,” Jenaisolic Zeitsebr. 1 - 871 , 
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Fig. 12, 



Vmwpyrdla gom^honcmaiis, 

A,. a colony of Grom^homma attacked by numerous Vmpyrellm: a, an on- 
cyafced Vampgrellaybj 5, the cyst with its contents broken up into four tctrS’* 
spores j (!, 0 , & tetraspow transformed into the Vampgrellm^ which is escaping 
from the cyst,; and has already begun to creep along a neighbouring' bmticl'i ; 
d, d, tetraspores stiU included in the cyst; /, a Vampynlidm the act of <h> 
Touring the^ contents of a (rompUnemoHidil; g^ 4 empty cells of the Gmnphch 
mma being cast out of the body , of the^ Vampgrelh, B, an isolated Vampgrdla 
moying about by means of its extended pseudopodia. (After IlaeokcL) 

become divided iato four similar parts (4 'b), 'These ape the totra- 
spores', which , Cieatowski 'had already sliowa to constitute part 
,of the developmental cycle of Vampgrdla. In one spot of the 
capsule a small opening now appears, and through this the tetra** 
spores slowly press themselves out (^), immediately emit pseudo- 
podia, and assume the form of the creeping ActimpkrgsAike^^ proto* 
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plasm lump wliicli, as we liave already seen, constitutes tbe fully 
developed state of the active and voracious Vmnpijrella. 

OienkowsM divides his group of the Monadina into two sub- 
ordinate ones : — * 

I. Mostabika 200 SP 0 BEA. — Eeproductiou effected by the for- 
mation of numerous mobile spores. 

1. Monas {Frotomoms, Haeckel), 

2. Fseudospora. 

8, Oolpodella. 

II, Mohabiha tepbaplasta. — ^E eproduetion effected by the 
formation of two or four Actmophrys-Mk^ bodies. 

4. Vmnpyrella. 

5. J^udearia^i^ 

Among the most important researches on the lowest forms of 
life which' must be brought under this review are those of Messrs. 
Ballinger and Drysclale on a group of minute flagellate organisms 
obtained from putrifying infusions of fish, and described by 
these investigators under the general name of Monads 

By the aid of very high powers object-glass), 

and by employing an ingeniously constructed moist chamber/® 
Messrs. Ballinger and Brysdale havO' followed up the life-history 
of these organisms, and' have discovered, common to them ail, 
'Certain phenomena which are full of significance in 'the history of 
development.' ' 

Among several forms whose development has been carefully 
traced by them, we may take, as a sulEciently illustrative example, 
one to which they refer under the name of ‘‘ the calycine monad J’® 
(fig. 13). It has a conical shape A), xt^tnr aiu 
length ; the broad end carries four flagella, which spring from a 
common root, while the opposite end tapers away to a point. A 
shallow longitudinal depression extends backwards along each 
side, giving to the broad end an .hourglass-shaped outline. It con- 
tains a 'large 'nucleus and two rhythmically contracting vacuoles, 

The first phenomenon observed in its life -history is a multipli- 

* NmUarm 1ms been described above, and reasons given wby ifc ought not to 
be associated with the Monadina of OienkowsM (see p. 386). 

t Bev. W. H. Ballinger and J. Brysdale, M,B„ “ Beseai'ches on the Life- 
History of the Monads/^ Month, ly Microsc. Joum, vols. x.-xiii. 1873-75. 

f In no instance do the authors give a systematic name to the organisms 
which form the subject of their investigations, and 'to which they always refer 
'under vernacular designations, ' 
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cation by transverse fission. Wlien this is about to take place 
tbe posterior or non-fiagellate end becomes blunt and roundedj, 
and tbe monad assumes a semiamceboid condition, tbe sarcode be- 
coming irregular in outline (B). The common root of tbe flagella 
now splits, so that tbe four flagella are separated into two pairs, 
which recede more and more from one another until finally we 
find them situated on two diametrically opposite points of the 


Fig. 13. 



Bevelopmenfc of “ Oalycin© Monad.’' 

A, fally developed monad, with nucleus and oontraotile vacuoles and four 
flagella.^ B, the monad in the semiamcBboicl state which precedes fission. C, the 

monad in the set of spontaneous^ssion. D, one of the two segments resulting 
from firaiom eaoh of the two flagella becoming doubled by longitudinal split- 
ting. the amoeboid condition wMch precedes fusion. P, two amteboid 
mon^iptheaotofbeooniingfusedinto'M another. H, the two blended bodies 
enclosed m a sac ^rhich is pouring out a cloud of sporules. J, I, Cf, theaporules 
heeommgdereloped into, the pareht form. '.(After Dallinger and Drysdale.) 
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body (C), In tbo mean time tKe nucleus has become divided into 
two, and between its halves the fission of the body proceeds 
until completed, and the two segments are set free. Each of 
these (D) is as yet provided with only two flagella, which imme- 
diately begin to split from the firee end to the base, and the 
complete form of the parent monad with its four flagella is thus 
acquired. The two flagella during this act of splitting are attached 
to some fixed object by their distal ends and then thrown into a 
state of rapid vibration. 

Besides the multitude of free-swimming, semiamoeboid indivi- 
duals thus noticed in the act of self-division, some (E) may be seen 
in which the ainoebaid condition is much more decided on the pos- 
terior end of the body from which pseudopodia are being constantly 
protruded, while the anterior end with its four flagella continues 
with but little change. The nucleus has become much larger. 

,In this condition the monad swims more and more slowly untilj, 
in some cases, it ceases entirely to swim, and moves about solely 
by the aid of pseudopodia, exactly like an Ammla, 

If it now meet another in a similar condition, the amoeboid parts 
unite and instantly blend into one another (E). This blending 
together of the two bodies becomes more and more intimate ; the 
two sets of flagella unite and become fused into the general sar- 
code, the contractile vacuoles flow together and become inactive, 
the two nuclei also flow together, and, finally, the blending lias 
become complete ; all trace of the original form is lost, and all 
that remains is a distended roundisii sac (H) which, after the lapse 
of some honrs, will be seen to pour out in all directions, without 
evident rupture, clouds of excessively minute points which can 
be clearly defined as oval refringcnt corpuscles only by means 
of a magnifying-power of 2500 diameters. These were followed 
by the, aid of a of an inch object-glass, and their development 
traced into the form of the original conical monad with its four 
flagella. 

The ' life-history thus traced in the ^^calycine monad 'Corre- 
sponds in all ess'Cntial points with ,what the ■ authors observed in 
the other species which formed the subject of tbeir investigations. 
Multiplication by fission took place in every species, while a fusion 
together of two individuals would seem to be in every case a ne- 
cessary phenomenon in the developmental cycle of the monad. 
In one form only, instead of inactive sporules of immeasurable 
'minuteness following as a 'product of this fusion, the blended 
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mass broke up into a mnltitade of minute flagellate young resem- 
bling tbe original parents in all points but size, 

Messrs* Ballinger and Drjsdale bave further made a series of 
well-conducted observations on tbe capacity possessed by these 
“monads” of resisting high, temperatures, and have arrived at 
results of great importance in tbeir bearing on the evidence 
adduced by the advocates of the doctrine of spontaneous genera- 
tion. They have thus shown that while the adult form is destroyed 
by a temperature comparatively low, the minute inactive sporules 
which result from the fusion of two monads may survive and be- 
come developed into the complete organism after exposure to a 
temperature of from 121° C, (258^ Falir.) to 140°*88 C. (300° 
Eahr.). This, however, occurs only in the case of the inactive 
sporules j the young active brood into which, in one of the spe- 
,cies, the blended mass of sarcode breaks up only feebly survived a 
temperature of 82°*2a C, (180°* Fahr.), 

The capacity of resisting heat possessed by the inactive sporules 
has been estimated by the authors as bearing to that of the deve- 
loped monad an average ratio of 11 : 6. ' 

Haeckel records some additional observations on the structure 
of the Badiolaria^. He had already f made it probable that the 
protoplasm of these is formed by the union of many true cells. 
As undoubted cells of the Badiolariahe had indicated the remark- 
able “yeUow cells ” and the intracapsular cells and alveolar cells. 
Eecent observations have convinced him that the spherical clear 
vesicles which form the most important and constant constituent 
of the central capsule are genuine cells. He finds in them a true 
nueleuB', and he _ regards it as very probable that they are, repro- 
ductive cells. 

This suspicion has been since confirmed by the observations of 
OienkowsM, who has seen the contents of the central capsule 
in Collosplmra break up into monadiform masses, which developed 
on one end a pair of cilia and escaped in the form of zoospores. J. 
The ultimate destiny, however, of these bodies remains unknown. 

, 'It is weE known that in MicTtormi (which with 

Aetmophr^s ml and' most of the so-called freshwater Eadiolarians 
constitutefhe group of the Heliozoa) numerous nuclei exist in the 

‘tB'Citrage zva Hastidentheorie,” Jen. 'Zaifcschr. vol. v. ' 
t:, Tie Badiolariexi, 1862 , ^ , , 

I ,,Oieiikowskii '^TJeber Schwarmebildung tei Badiolarien/^ Amhiv f., mikr, 
i-Tiat. vol vii 1871 * \ , V 
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endosarc. These are regarded by Haeckel as iiadicating a true mul- 
ticellular structure, which he compares with the multicellular con- 
tents of the central capsule in the Eadiolaria. He has further shown 
that in the young state of various families of Eadiolaria, though 
the central capsule is absent, the central part of the proto- 
plasm-body includes a number of cells. He hence concludes that 
the young Eadiolaria whose central capsule is as yet absent are 
morphologically equivalent to Actinosf'hmria. It should be borne 
in mind, however, that even though we adopt Haeckel’s view of 
the multicellularity of Actmosphc^ria^ the cells of this rliiziopod 
would ,be indicated solely by nuclei without any differentiated 
territories of the surrounding protoplasm. 

Haeckel has made the very interesting discovery that the so- 
called yellow cells ” of the Eadiolaria contain a substance which 
cannot be distinguished from the starch of plants'^. ■ Acted on by 
iodine the' granular contents of these cells acquire an intense blue 
colour. The quantity of starch which is thus contained in the 

yellow cells ” of the Eadiolaria is very great. In some cases 
more than half of the entire body of the Eadiolarian consists of 
starch. 

Among the most interesting and important contributions to 
our knowledge of the lowest sareode organisms is Haeckel’s 
^Monograph of-' the Mbnera^f* Haeckel had already, in bis 
^ Gonerelle Morph ologie/ grouped together under the name ^ of 
Momfa certain organikns ’ of the lowest conceivable kind. They 
consist of an absolutely homogeneous and .structureless mass of 
sareode, destitute in their fully developed and froe-moviiig state 
of external investing membrane and of internal nucleus and con- 
tractile vacuole, and multiplying themselves by a self-division of 
them substance. They are the simplest of all organisms ; indeed 
it is impossible tO' conceive of a living being reduced to an ex- 
pression more simple. 

Ho, character has yet been discovered in them which would 
justify us in assigning them to the animal kingdom rather than to 
the vegetable, or to the vegetable rather than to the animal : and 
Haeckel unites them with the Ehizopoda, Elagellata, Diatoniacea, 
and some other organisms slightly higher than these, in order to 
form an assemblage of low sarcodic forms which he regards as 
neither plants nor 'animals, but as holding an intermediate posi- 
■ ^ Belfcriigci 'zim Tlastideiitlieorie. 
t “ Monogr. del* Monomi,’\Tonaie. Mtsohr. IBUB. 



428 


PBOF. ALLMAJSr OK THE BECENT BESEAECHES 


tioE between tbe two. To this assemblage he assigns the rank of 
a separate kingdom, to wHch he gives the name of Peotista. 

Haeckel had fomded his group of the Monera on an organism 
which he had observed in the Mediterranean off Nice, and which 
he ridm^B^L^rotogenes ^rimordialis. It consists of a homogeneous 
ball of protoplasm, from whose surface thousands of fine thread- 
like pseudopodia, which frequently branch and become confluent 


Fig. 14. 



ProtoDij/osa mmntiaGa, 


A, the Frotomyxa in its encysted or resting state, B, the protoplasmic con- 
tents of the cyst have become broken up into a multitude of spherical segments. 
0, the protoplasm-spheres escaping from the cyst as flagellate swarm-spores. 
B, the free swarm-spores actively swimming about by means of their flagelli form 
prwesses, E, the swarm-spores after the withdrawal' of the flagellum creeping 
about by means of pseudopodia in the manner of an Ammha. F, the fully deve- 
loped Fr6tom^:xiS> *. in the interior are seen numerous vacuoles (<«) and an ingested 
diatom and infusorium (4 c) ;rfrom the cen'tral protoplasm radiate 'a multitude 
#^^^dca11y:\br^nohed and anastomosing j^eiidopodia. (After 'Haeohel) 
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with one another, radiate in all directions, Nutriment is ingested 
in the same manner as bj the true Rhizopoda, and reproduction 
is effected by a simple spontaneous dmsion of the body into two 
halves without this phenomenon being preceded, as in other cases, 
by a motionless or encysted state. 

In the present memoir Haeckel describes several genera of 
Monera. The J^rotomyooa^ of which we know only one species, 
P. awrantiaca (fig. 14), was found on an empty shell in the 

Canary Islands, In its developed state (P) it forms minute stellar 
and arborescent figures of an orange-red colour, which spread over 
the surface of the shell and vividly remind us of the ramified con- 
tractile pigment-cells comioon in the skin of Amphibia and 
Eishes. Each star-like body presents a central mass of sarcode 
from which radiate numerous branches, which subdivide and in- 
osculate and form a beautiful moving and changeable net of pro- 
toplasm not unlike that of the MyxomycetsD. Orange-red gra- 
nules, tO' which the colour of the plasma is due, streamed in all 
directions through the sarcode-net. ' Eoreign bodies also, such as 
pelagic Infusoria and Hiatomacese, were seized by ,the protoplasm 
and engulfed as food in its substance, where they might be seen, 
along with the red granules, to be carried away in its currents,' 

No nucleus or definite contractile vesicle was present, though 
numerous fioating and inconstant vacuoles were dispersed through 
its substance. ' ^ , 

After a time an important change begins to take place. The 
currents become slower, the ramifi.ed processes become gradually 
withdrawn ; and after the siliceous and other indigestible remains 
of the food are ejected, the whole body becomes rounded into a 
spherical mass. Bound this a transparent cyst now becomes 
excreted, and the Protornym passes' into a state of complete q[ui- 
escence (A). These motionless encysted balls of orange-red proto- 
plasm were also observed by Haeckel attached to the surface ' of 
the Spirula-Bhellj and their subseq[uent history was followed by 
him. 

He found that after a time the contents of the cyst became 
slightly ' retracted from the walls, and then became broken up 
into u' multitude of small, round, structureless, naked balls (B). 
After remaining in this condition unchanged for 'several days, 
the contained balls began to move within the cyst - and as the 
motion became more lively, the halls assumed a pyriform shape, 
in which one end was drawn out into a fine point. Soon after this 
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the cjst'burst (C), and a multitude of the red pear-shaped bodies 
issued from it and moved about in the surrounding water. It was 
soon seen that one end had become attenuated into a very fine 
tail or flagellum (B), so that the free sporules resembled the ’Fla- 
geliatse, or the zoospores of an Alga. They were without a trace 
of nucleiiSy or of contractile vesicle, or of investing membrane, and 
consisted solely of minute naked masses of homogeneous proto- 
plasm. 

This swarming-period lasted about one day, and then the spo 
rules lay quiet on the bottom of the vessel. The tail was drawn 
in, and the pear-shaped form w^as changed into that of an irregular 
roundish disk, from whose circumference pseudopodial processes 
began to be emitted. The sporule had now passed into the con- 
dition of an Ammha (E), and began, like an Amcsha, to take in 
nuifiment by engulfing it in its substance ; and then vacuoles of 
inconstant size and position made their appearance within it. 

Two or more of these Amoib^ 'were seen to unite and form a 
plasmodium. The pseudopodia became more and more branched 
and reticulated, and the ■ condition of the orange-red dendritic 
patches, which crept over the /%^ir 2 ^k-sheli, and with which our 
history commenced, wms finally attained. 

It is thus seen that Frotom^xa passes in the course of its de- 
velopment through an encysted or sedentary stage, and a free or 
mobile stage. The latter shows itself in three different succes- 
sive forms: — 1, that of a free-swimming flagellate; 2, that of a 
creeping Amceba ; and 3, that of a contractile protoplasm-net. 

The genus represented by Jf. mdiam (fig. 15), was 

also found by Haeckel in the Canary Islands. It consists of a small 
globular mass of homogeneous protoplasm (Q-), from whose whole 
periphery radiate a multitude of fine pseudopodia. It thus bears 
a close resemblance to the well-known Aetino^lnjs sol^ from which, 
however, it is separated by the .absence of vaeuote and by its 
remarkable mode of reproduction. 

When the time for its reproduction approaches, Mf/msimm 
raiiam retracts its pseudopodia, assumes the form of a smooth 
ball, encysts itself in the manner of Frotom^xa^ and becomes 
motionless' (A). . After a time the plasma mass within the cyst be- 
comes divided by xadiating furrows into numerous segments, which 
'graduahy usBume a', spindle-shape and become, clothed with a thin 
siliceous membrane (B, G). These spindle-shaped bodies resemble 
and if isolated might easily he' taken" for small Diatoms. 
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They want, however, the nucleus of the Diatomace®. They are 
simple non-niicieated masses of protoplasm invested by their 
siliceous membrane. 

Fig. ir>. 


Mywasinm radimis, 

A, the Mymstnim in its encysted resting state. B, the homogeneous contents 
o£ the cyst have become brolien up by radial cleavage into numerous conical 
masses whoso points touch one another in the centre of the sphere, and whose 
rounded bases are visible at the periphery. C, the conical segments of B have 
become fusiform, and each has excreted for itself a siliceous shell. The focus of 
the microscope is here directed upon a meridional plane so as to show the radial 
disposition of the fusiform spores. B, the free fusiform spore with its siliceous 
shell. By the protoplasmic contents of the spore escaping from its silioeouB 
shell. F, the homogeneous protoplasm of the spore winch haS' entirely freed 
itself from its siliceous shell, and assumed a spherical form. G-, the same pro- 
toplasm mass become the fully developed MynsaMnm, with a multitude of fine 
pseudopodia radiating in all directions from its periphery. (After Haeckel.) 

In tHs condition they remain for some time within the cyst, and 
then# hy the rupture of this, escape and become dispersed in the 
surrounding water (D)*,^ ■ Soon '.after this the homogeneous proto- 
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plasm issues tlirougli an. aperture in one end ot its siliceous 
coTering (E), contracts itself into a ball (F)^ begins to emit 
radiating processes from its surface and to take in noiirisliiiient 
from without^ and then by a process of simple growth ac(|iures 
the condition of the adult Myodantrum, 

Ender the name of IMuydcodictyum socidle^ Haeckel describes 
another represeiitatiye of the Monei*a, which iic obtained from 
the surface of the sea in the Bay of Algesiras. When taken it 
consisted of a group of roundish masses of homogeneous proto- 
plasm, resembling small Actinophryses, from each of which, ra- 
diated numerous fine branching and anastomosing filaments, which 
became confluent with those of the neighbouring masses, uniting 
the whole into a simple large plasma-net. 

The uniting filaments resembled in all respects the psoiidopodia 
of the true Rhizopoda, and the characteristic .sarcodo^currciits 
might be seen in them passing from mass to mass. Mymdkiymn 
would thus appear to represent a colony of Moners rather than a 
single individual ; ' and Haeckel compares it in this respect with 
the polycytarian or social Eadiolaria. 

Nothing decided has been discovered regarding the reproduc- 
tion of Mydsodietyum, but it is probable that some of the masses 
detach themselves from the margin of the old colony and form 
new ones, 

Those independent Amceha-like organisms which have neither 
nucleus nor contractile vesicle, and whose body consists of a per- 
fectly structureless mass of protoplasm, have been, under the name 
of Ffotammla, separated by Haeckel from the true which 

always possess 'a nucleus and generally a vacuole, or even a, true 
contractile vesicle. ' 

Haeckel here describes his Frotcmmh^prmiUm (fig. 16),whiehhe 
found among decaying leaves, in the fi,ne mud of a pond near Jena. ' 
It consists of a mass of absolutely homogeneous protoplasm, which 
emits from its periphery short blunt pseudopodia, and shows no 
differentiation of ' a' more firm outer and a , softer inner portion, 
as is seen in some other species of JBrotmnmha and in most, pro- 
bably all, of the true Ammim. It takes in nutriment by envelop- 
ing solid matter in its, substance 'in the manner of the true Ammhm 
and the J.m<r5a-like hlood-cells of animals : and it multiplies by the 
simplest^ form of non-sexual reproduction — the spontaneous divi- 
sion 'of itS'hody 'without previously passing into a resting state. 

^ Bodies /entirely similar 'to these occur aS;hransi-:,' ' 
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tional stages in tlie development of some otlier Monera {Froto- 
Qmjwm) as well as in that of the Grregarinse. But the Frotamoebm 
of Haeckel are independent organisms directlj reproducing them- 
selves by spontaneous fission. The forms constituting the genus 
Protamoeba are thus distinguished from the other Monera by their 
simple pseudopodiuj which never anastomose with one another so 
as to form net-like expansions, and also by the fact that their 
reproduction is by simple self-division without this being pre- 
ceded by an encysted or resting state. A similar form of repro- 
duction exists in Frotogenes, another genus of Monera ; but here 
the pseudopodia are long thin branching processes which anasto- 
mose with one another and form protoplasm-nets. 


Pig. 16. 



Frotamceha primitiva. 


A, the Frotanimha with short lobe-like pseudopodia. B, the same, with a 
longer pseudopodium. 0, the same, in the act of self-division into two segments 
(a, h), (After Haeckel.) 

Besides Frotamoelaprimitim^ several other species of Frotmimla 
have been since described by Haeckel*. 

A peculiar slimy substance dredged from depths of from 5000 
to 25,000 feet in the Atlantic Ocean, during the exploring expe- 
dition of the ‘ Porcupine,’ had been examined by Huxley, who 
concluded that it consists of living protoplasm, vast masses^ of 
which extend over wide areas of the sea-bottom. He assigned to 
this remarkable substance the name of BathgMm» 

Associated with it and imbedded irregularly in the slime are 
certain calcareous concretions of a very definite shape. These 
have been named Coccoliths by Huxley. They are in the form 
either of simple disks (Biscoliths), or of two such disks united to 
one another so as to form a body (Gyatholith) whose shape has 
been very aptly compared by Huxley to a shirt-stud. Besides 
* ‘^Hachtrage znx Monographie der Monereu,” Jen. &it 1871. 

LINN. von, XIII. ' ' 80 


4e34 pnor. ALLMAK ON THE TlECENT KESEARCITES 

these, but occurring much more sparingly, have also been fomid 
small globular concretions resembling little heaps of Coccoliths. 
These have been named by Wallich, who first drew attention to 
them, Ooccospheres, Eotli Coccoliths and Coccosplieres are 
believed by Huxley to be proper parts of the BathjUm and 
formed by excretion from the protoplasm. 

The Bathylius has been since subjected to a very exhaustive 
examination by HaeckeP, who believes that he is able to confirm 
in all points the conclusions of Huxley, and arrives at the con- 
viction that the bottom of the open ocean at depths below 5000 
feet is covered with an enormous mass of free living protoplasm, 
which lingers there in the simplest and most primitive condition, 
having as yet acquired no definite form. He refers it to his group 
of Monera, and suggests that it may have originated by spon- 
taneous generation {lJrzeug%ng\ a qiiestion, however, which he 
leaves for future investigations to decide. 

The determination of Bathyhim as an independent organism 
has not been confirmed by observations since made during the 
expedition of the ‘ Challenger^ What has been regarded as the 
same slimy material which had been examined by Huxley and 
Haeckel, in specimens preserved in alcohol, has been again exa- 
mined on the spot, and the ‘ Challenger ’ explorers have declared 
their conviction that it is only an inorganic precipitate due to 
the action of ' the alcohol. "With the views of able observers thus 
differing from one another, it will be wise to reserve judgment. 

The origin of the Coccoliths and Coccospheres still remains un- 
determined. Haeckel has described under the name of Mgm*- 
a remarkable genus of Radiolaria characterized by the 
possession of one or several thick fieshy arms, which terminate 
each in a capitulum. These terminal capitula eneloBO nmnerous 
calcareous concretions exactly resembling the single-disk cooco- 
liths and the coccospheres of Bathybius* Notwithstanding, 
however, the impossibility of distinguishing the, concretions of the 
one from those of the other, Haeckel cannot consider MyccohmeMa 
as'the proper source of the multitudes of 'coccoliths which cover 
the bottom of 'the sea. , ■ ' ■ 

' ' “ B,eitrag6 zur'Ffastideatheone,” Jena. Zeitechr. voi. v. 

t JMi. , 
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In a subsequent memoir^, Haeckel gives tbe following syste- 
matic arrangement of all Mtberto known Monera : — 


I. 

Q-ymnomootea. 
Monera without rest- 
ing state or encjs- 
tation. 

II. 

Lepomoneea. 


tion. 


Genera. 


1. ProtamoBba 

.... 5 species, 

2. Protogenes.. 

. ... 1 species. 

3. Bathybius 

.... 1 sp>ecies, 

4. Myxodictyum . . 

.... 1 species. 

Genera. 


5. Protomonas 

.... 2 species. 

6. Protomyxa 

.... 1 species. 

7. Yampyrella 

. . . . 4 species. 

8. Myxastrum. 

.... 1 species. 


Of all these sixteen species, seven live in fresh water, the remain- 
ing nine in the sea. 

One of the most extraordinary of all those very low organisms 
whose recent study has been rewarded by the discovery of new 
and significant facts is one to wliich Haeckelt has given the name 
of Magosflmra (fig. 17). 

Attached to the filaments of a species of the confervoid genus 
Clado^Jiora were noticed small spherical cells (A) of a pale yellow* 
colour, surrounded by a thick membrane, and showing in the 
middle of their transparent protoplasm a large spherical nucleus 
with a nucleolus. The structure of these bodies was thus undis- 
tinguislmble from that of a true animal egg, with its vitelline 
membrane, vitellus, germinal vesicle, and germinal spot. ' 

This egg-like form constitutes the first stage of Magosphmm* 
In attaining the second (B), a phenomenon in allrespects like that 
of the total cleavage of the yelk sets in. The nucleus of the cell 
breaks up hy self-division into two nuclei, and the protoplasm of 
the cell has now become divided into two segments, each envelop- 
ing one of the nuclei. Thus are formed the first two cleavage- 
spheres, each of which in its turn, dividing into two, exactly 
repeats the phenomenon (0). And the process is continued (D) 
'precisely as in ordinary yelk-cleavage, until with the fifth' seg- 
mentation thirty-two cleavage-spheres or daughter cells are pro- 
duced, and the process of segmentation is completed, 

* NTachtrage zur MonograpHe der Moneren,” Jena. Zeitschr. 1871, . 
t Haeckel ** Die Oatallacten, eine neue Protisten-Griippe,” Jena. Zeitsohr, 
Bandvll87L ' 
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The thirty-two daughter cells into which the egg-like cell has 
thus broken up now begin to show amoeboid movements within 
their common investing membrane. At the same time they emit 


Fig. 17. 



Mago^hi&ra $lanula. 


^ A, umcelliikr encysted condition. B, the cyst, containing two cells; the 
single cell di¥ided into two by the, first act of segmentation. 0, the contents of 
the cyst divided into four cells by continued segmentation. B, the contents of the 
cyst divided into sixteen cells by still further segmentation. E, the multicellular 
sphere resulting from repeated , segmentation has forsaken the cyst, and now 
swims about by means of vibratile cilia, (Yiewed from the surface.) F, the 
ciliated sphere viewed in optical section through its centre, so that ten of its 
(!omponent cells are seen in a meridional plane. Q-^an isolated ciliated eeil wiih 
long tail. F, the cell having 'lost its, cilia and assumed an "amoeboid form 
,( After,' Haeckel.) 
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from their surface small, blunt, irregular, pseudopodial projections. 
These gradually become more pointed, thinner, and longer ; their 
motions become more lively, and the amoeboid pseudopodia pass 
into vibratile cilia. 

The change of pseudopodia into vibratile cilia had been already 
shown by Haeckel* to occur in other instances, and has been re- 
garded by him as proving the identity of amoeboid protoplasm- 
motion with ciliary motion. I am enabled to bring forward a 
confirmation of this view in the apparent passing of pseudopodia 
into cilia on the gastric surface of Myriothela'f. 

The spherical cell-heap whose surface has in this way clothed 
itself with vibratile cilia begins by the aid of these to rotate slowly 
within the egg-membrane. This is at last ruptured, and the 
ciliated sphere escapes and swims about by means of its cilia in 
the surrounding water (E). 

The Magosphmra is now in the condition of a multicellular 
ciliated sphere so closely resembling one of Ehrenberg’s Volvo- 
emewy that if its history W'ere not known it would, without hesi- 
tation, be placed in this group as a genus closely allied to if not 
identical with the Sgnura of Ehrenberg. 

The cells, which have a spherical form, or are more or less poly- 
hedral from mutual pressure, now become regularly pyriform, and 
are seen to be united in the centre of the ^ sphere by their elongated^ 
ends (E), while the peripheral end is rounded off and furnished with 
cilia, which appear to sit upon the margin of this end in a circle 
interrupted at one side by. a. spiral arrangement, as in the peri^ 
stome of Vorticetlay &c. 

The cells have no membrane, and the intervals between tbein 
are' filled with a watery, structureless, jelly-like secretion from 
their suxfface, as in the Volmdnem* Every cell encloses in its 
protoplasm a nucleolated nucleus surrounded by granules, and 
possesses also a contractile vesicle. 

After the MagoB^hmfa has thus continued for some time swim- 
ming about in the sea as a ciliated sphere, it begins to resolve 
itself into its constituent elements. The single ciliated cells now 
separate from one another and swim about independently (G-). In 
this state they might ' be eaaily taken for peritriehal ciliate In- 
fusoria, or for isolated cilia-cells of the epithelium of the higher 
animals. These separate cells are very contractile, and are con- 

Beitriige znr Hastidentbeorie. 

t On tbe Structure and PcTelopment of Myriothda^^' Phil. Tims. 1B75. 
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stantly clianging tlieir sliape from fusiform to spliericaL They 
take in coloured food tlirougli the cilia- disk; thougli no constant 
moiitli could be detected. 

T^roin the stage represented bjtbe isolated cilia-cell,Jffi!yc?5j3/w^m 
next passes into the condition of a genuine Ammla (H). In, this 
stage it appears as a simple naked nucleated cell, like all genuine 
Ammlm. The pseiidopodia are thin, conical, and pointed, like 
those of Auerbach’s Amoeba actimphora or his A. Ulmbosa. The 
nucleus and contractile vesicle are still present, as in the isolated 
cilia-cell, and we can distinguish, as in most of the true Amoebm^ 
an external firmer layer and an internal softer one. Solid food 
is taken in as in the isolated cilia-celL The ingestion, however, 
is not, as in the latter, confined to a definite spot, but may take 
place indifferently from any part of the surface. 

The^/dwog^a-stage would seem to close the cycle of development ; 
and though Haeckel has not succeeded in actually following up 
its life-history, it seems pretty certain that after the Amoeba has 
increased in size by the reception of nutriment, it once more 
encysts itself and returns to the egg-stage with which our exami- 
nation began. 

In this most remarkable ' life-bistory, MagosplKsm has passed 
successively through the following stages : — 

1. A unicellular resting stage, indistinguishable morphologi- 
cally from a genuine egg (A). 

By a process of cleavage which in all respects resembles a true 
vitelkry segmentation this passes into 

2. The condition of a multicellular ciliated sphere, in which it 
resembles a form of the Volvoemecd (E). 

S. A simple isolated cilia-cell, representing the condition of a 
peritrichal ciliate Infusorium (E).' 

4. An ammboid cell indistinguishable from a genuineAwalx* (II). 

The characters thus presented by appear to Haeckel 

to justify Mm in regarding it as a member of his group of the 
Protista ; and from the fact of its representing in the cycle of its 
development so many different independent forms, he makes it 
the type of a distinct section of this group, to which he assigns 
the name of CATAunAOTA. 

^ however, would seem to be related to the Infusoria 
at least as nearly as to, the Ehizopoda. It is plainly a transition- 
form^by which the one group passes into the, other. , . 
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I have thus attenipted, in the present Address and in that of 
last year, to bring before you in rapid review a large number of 
organisms with whose true structure and life-history biologists have 
only quite recently become acquainted. They are, among the most 
interesting of those simple beings which, standing on the confines 
of organization, constitute the group of the Eliizopoda in tlie 
wider signification of this word. The marine forms represented 
by the Eadiolaria and Foramiuifera have been only incidentally 
touched on ; but the freshwater forms, with such dwellers in the 
sea as most directly rex)resent them, have been here examined in 
all their most important features. 

]N"ot withstanding, however, the excellent work which we owe to 
numerous continental observers, and in our own country to "W. 
Archer, much still remains to be known of the structure and life- 
history of the freshwater Bhizopoda, and a rich field for explora- 
tion lies open to the microscopic observer — a field, too, of easy 
access ; for, unlike the objects which form the study of the marine 
zoologist, these Bhizopods of fresh water may be found in almost 
every inland locality wherever there are undisturbed pools, or 
weedy ditches, or slowly running streams, in the shallow pools 
which collect upon the wild moors where there is nothing to 
intercept the heat and light of the summer sun, and even in 
gloomy ponds shaded from sunlight by overhanging trees and 
half-filled with decaying leaves. 

“While thus bringing before you the results of recent researches, 
my exposition has necessarily assumed the character of a general 
survey of the freshwater Bhizopoda and of the Monera and other 
nearly allied organisms ; for almost all the knowledge we possess 
of these simple forms of life has been derived from investigations 
carried on within the last few years. 

I have hopes, therefore, that the exposition which I have en- 
deavoured to give you in last year’s Anniversary Address and in 
that of the 'present year may be of some value, in afl:brdiiig aid to 
the worker in one of the most interesting fields of microscopical 
research. 
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On tlie Geiiiia Aetinometra^ Miill., with a morphological account 
of a new Species ( J.. pol^morpha) from the Philippine Islands. 
By P. Heebebt Cabpenteb,B. A., Biological Master at Eton 
College. Communicated by Br. B. CabeehteEj 

F.E.S., E.L.S., &c, 

[Read dune 21, 1877.] 

(Abstract * ) 

The -nameAetmomefra was given by Johannes Miillert to those spe- 
cies of the genus Gomatula (Lamarck) in which the tentacular 
furrows of the arms unite on the disk into less than five principal 
trunks or ambulacra converging towards the peristom. Until the 
time of Miiller, Leaches genus Alecto was used as equivalent to the 
Comatula of Lamarck ; but the application of this name was limited 
by Miiller, who used it in contradistinction to Actmometm, to de- 
scribe the more common species of Gomatula^ in which five prin- 
cipal groove-trunks or ambulacra radiate outwards from the pe- 
ristom, and subdivide symmetrically into more or fewer branches 
proceeding to the different groups of arms. 

The position of the mouth in Alecto might be either subcentral 
(in no Comatula is it absolutely central), or more or less excentric, 
sometimes even marginal; but any Comatula in which five ambu- 
lacra reached the peristom, whatever the position of the mouth, 
was referred by Miiller to this genus, the sole distinction between 
it and Actinometra being tbe presence of five or fewer principal 
ambulacral trunks* 

Brom the time of Miiller until now, the genus Aetimmetra has 
remained as he left it, though more than one author has remarked 
upon the' , unsatisfactory nature of its distinctive characters. 
LeacFs name Alecto^ however, has gradually passed into disuse, 
having been.' partially replaced by B'e Breminville*s name Antedon, 
a precise definition of which has been given by Mr, Norman$, ' 

' , like was 'Originally equivalent to ; but, 

according to Mr. Norman’s definition' (which has been universally 
adopted), it is now used to designate those forms^ only in which 

^ [The memoir in Ml, with ilbsfcrations, will subsequently appear in the 
Sodefcy’s Transactions.'— Bn,] 

. t “Ueber die 0attuiig Comatuh, Lam., und ihre Arten,*’ Ibhandliineen der' 
Berlin, Ahademie, 1849. 

, , f *Oe the G-onera and Species of the British Echinoclermata/’* Ann. & Maff. 
'Bal TEist. 'jser. 3, vol. xv. p, 98. ' . ' ' • 
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the iiioutli is siibcentral. All these, as for exauiple the British 
Antedon rosacea^ have the five centripetal ambolacra characteristic 
of Aleoto ; but there are many species of Alecto^ as for example O. 
(Ahcto) mtdMradiata, in which the five primary ambulacra converge 
to an excentric or even marginal peristomial area, the mouth being 
nowhei^e near the centre of the disk. Such forms as these clearly 
have no place in the genus Antedon, -while they are excluded from 
Actinometra, as defined by Muller, although agreeing with it in the 
excentric position of the mouth. In many Oomatulm also, the mouth 
is excentric, and six, eight, or even ten groove-trunks reach the 
peristoni ; these, again, have no place either in Antedon, Alecto, or 
Actinometra (as defined by Muller). 

After a careful examination of a large number of Oomatulm, 
including the valuable collection in the Paris Museum, and 
also- a number of new species brought by Professor Semper 
from the Philippine Islands, the author has been led to the con- 
clusion that Muller’s mode of classification of the Gomatulm is 
purely artificial, and leads to the separation of individuals which 
really belong to one and the same species : on the other hand, the 
position of the mouth, either suh central or excentric, affords a very 
natural means of classification, being readily visible externally, 
and being also accompanied by important differences in the ana- 
tomy and relative positions of the internal organs. 

The author has examined eleven specimens of Oomaiula 
'mor^Jm, in all of which the mouth is excentric, and the^ composi- 
tion of their skeleton and other parts so similar that they, evi- 
dently belong to one species. One of them, however, would have 
been referred to Alecto by Miiller, having five primary groove- 
trunks, and another, with only four, to Aciinometm ; but there is 
no place in his system for the remainder, which have six, seven, 
or eight groove-trunks reaching the excentric peristom. Miiller 
himself afibrds us similar examples of the artificial nature of his 
classification; for in one place he describes a specimen as Actino'- 
metm, while a little further on he classes it as Alecto, on account 
of the similarities it presents to A, multiradiata in the characters 
of the skeleton. 

Again, ^ Miiller, who examined the Paris collection of Gomafnlm, 
does not describe the P. trichoptena which he found there, either 
as Alecto or as Actinometra, the reason probably being that there 
are only four primary groove-trunks in one of the two specimens, 
WNK. JOtTRK. — ZOOLOGY, TOL. XIII. ' 37 
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wliile in the otlier there are five, the mouth being excentric in both 
cases. 

These and'many similar instances have led the author to the con- 
clusion that the real distinction between Antedon and AcUmmetra 
lies in the subcentral or excentric position of the mouth, and that 
the number of groove-trunks reaching the peristom is a character of 
very minor importance. The definition of AetmomeUm, therefore, 
will have to be extended so as to include those forms in which 
there are five or more primary groove“trunks, as well as those 
forms with less than five, for which the name was originally in- 
troduced by Miiller. 

After arriving at the above conclusion, the author learnt from 
Br. Liitken, of Copenhagen, that he had held similar views for some 
time past. Br. Liitken further informed the author that Antedon 
and Acimometra also differ from one another in the character 
of their oral pinnules. In the former genus, with the mouth sub- 
central, the oral pinnules are but slightly differentiated from those 
of the rest of the arm, while in Actinomeira they are always very 
different from the others, being more or less flagelliform with 
small lateral shield-shaped processes on their terminal joints, which 
thus' have a comb-like appearance. ' 

Although, like Br. Liitken, the author has found that in all the 
Co'nmtulcB he lias examined the terminal comb on the oral pin- 
nules invariably coexists with an excentric mouth, and is absent 
in those forms with a subeentral mouth, yet this does not seem 
always to be the case.; for Loven=^ has described a new Ooniatula 
under the name of Nimogmia^ in which the mouth is central, but 
the oral pinnules have a terminal comb. 

This form is perhaps generieally distinct from Antedon and 
'Aetimmetm, as it presents some peculiarities in the structure of 
the skeleton; but inn new American species described by l^our- 
talest this is not the case, and, the mouth is excentric, wh’ile tho 
, oral pinnules are not specially distinguished ; the same appears 
to be the case in the Comaiula rosea of Miiller ; ' and the author is 
therefore not disposed to attach very much importance to the pre- 
sence or absence of a terminal comb on the oral pinnules as 

Bhanogema, ett hittills okMt sEgfce, af . fria Orinoidoei\ Ofyorsigt af 
Kongl, VetensfeapsAlEademiensForhandiingap, 1866, Ho, % pp, 223-263. 

't « List of the Oriaoids obtained on the coaBts of Piorida and Cuba,, by the 
tJnited-States ' Cotet-gurTey Gnlf-Stream Expeditions, in 1867, 1868/l860” 
^ Q 'Bulletins of the Mnsenm of Oompanative Oology/' Oanibriclge, IJ.S., No, 1 1 ), 
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distinctive character between Antedon and Actinometra. Tiie dif- 
ferences in the position of the mouth, however, afford a distinctive 
character of much value, especially as they are accompanied by 
marked variations in the anatomy and mutual relations of impor- 
tant internal organs. 

Out of the numerous species of Qomatula, at present known, the 
author has been able to refer seventeen to the genus Actinometra 
as above defined. Fourteen of these were known to Miiller ; and 
out of the remaining twenty-three species described by him, the 
author has determined sixteen as true Antedons with a subcentral 
mouth, together with nine species described by various authors 
since the publication of Muller’s memoir. Seven of Miiller’ s spe- 
cies remain as yet undetermined, together with one described by 
Fourtales, as there is no mention of the position of the mouth in 
the specific diagnoses, and the author has been unable to make a 
personal examination of the specimens in question. 

Taking, therefore, the genus Actinometra as including all those 
Gomatulm in which the mouth is excentric, the author finds that 
it may be divided into two principal groups according to the 
position of the mouth with respect to the radial or amhulacral 
planes. In Antedon, where the mouth is subeentral, the interradial 
area containing the anal tube may he 'considered as posterior; and 
a plane passing through the mouth and anus so as to divide the 
disk into two symmetrical halves, will traverse the odd anibulacnmi 
in front of the mouth, which may therefore be regarded as radial 
in position. 

In Actinometra Solaris the odd ambulacrum is also in front of 
the mouth, which, though excentric in position, lies in the radial 
half of a plane passing through the mouth and anus, so as to divide 
the disk into two symmetrical halves, the interradial half of this 
plane passing through the anus. 

■ In Act* multiradiata^ however, and in many other species, the case 
is , different, as ^ the mouth is interradial in position, and the odd' 
ambulacrum lies behind it ; for a plane oiitting the mouth and"' 
anus 'is radial behind the mouth, in front of which it passes along 
the interval between two ambulacra 'or radii. 

This type of Actinometra, in 'which the mouth is interradial and 
the odd ambulacrum lies behind it, is considerably more frequent, 
BO' far as the author’s experience goes, than the ^ simpler type, in 
which the mouth is radial and the odd ambulacrum anterior, as in 

37 * 
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Antedont he has only met with this last in A, solaru and its 
Tarieties, in A.JmhriaM, and in three new species of Aetdnmnefm 
irom the "W est Indies ; all the other species known to him belongs 
like A. mtdiiradiata and A, polymor;pha, to the type in which the 
month is interradial and the odd amhnlacrum posterior. 

The median line of the ventral perisom of all the arms of 
Antedon is occupied by an open ambulacral groove hounded by an 
elevated fold of perisomj the edge of which is not straight, but cut 
out into a series of minute valvules, the crescentic or respiratory 
leaves. At the base of each leaf, and to some extent protected by 
it, is a group of three tentacles, one of which, the more distal, is 
larger than the other two. This trihd group of tentacles and the 
cavity of the respiratory leaf in connexion with them, are in com- 
munication with the cavity of the radial water- vessel by a common 
lateral branch : the tentacular groups alternate on the opposite 
sides of the ambulacral groove, from the base to the tip of each 
arm, and are distributed in the same manner at the sides of the 
ambulacra of the disk. The floor of each groove consists of a layer 
of ciliated epithelium, beneath which lie the radial water- vascular 
and blood-Tascular trunks, but separated from it by a fibrillar 
structure (the subepithelial band), to which a nervous character 
has been attributed by the author and by all the other observers 
who have described it. , 

In Act, polymoT'pha and in many other Actmometrm the above 
description only applies to the more anterior arms; for the arms 
of the posterior radii are usually entirely devoid of tentacles, and 
in many of them the ventral perisom not only exhibits nO' am- 
bulacral groove, but is, convex as in the oral pinnules of Antedon, 

In neither of the two large aboral groove-trunks which form a 
horseshoe-shaped .curve enelosiug the anal area of Act. 
are the tentacular groups so ,well developed as in the two anterior 
ambulacra. The bases, of these trunks, where they start froni' the 
peristom, are of the usual character but sooner or later the ten- 
tacles become more and more insignificant, and finally disappear 
altogether, while the position of the crescentic leaves is only In- 
dicated by a very faint wavy line at the edge of each groove. In 
small .specimens with but' few arms, the grooves of .the posterior 
and posterolateral arms may remain in this condition ; but in 
larger, ..specimens with many arms ail trace of the respiratory leaves 
V,'disappears,4nd. the' two edges, of 'the, groove gradually^ approach 
another ,,,;'and^ 'finally unite, so that 'the ventral surface of the 
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arm and pinnules becomes convex, and does not show the least 
trace of a groove of any description. 

The position of the point at which the two folds of perisom 
bounding the original ambulacral groove meet and unite, varies 
extremely : the union may, though rarely, take place on the disk ; 
sometimes it is at the base of the arms, and sometimes not till neax* 
their middle or terminal portions. In any case, however, the fusion 
where it occurs is so complete that all trace of the original amlu" 
laeral groom is entirely ohliterated. 

This fact has a very important hearing upon the two opposite 
views which have been recently advanced regarding the nervous 
system of Comatula. 

According to the one view, held by Br. Carpenter and by the 
author, the axial cords traversing the centre of the calcareous seg- 
ments of the skeleton, together with the hbrillar envelope of the 
quinquelocular organ from which they all radiate, constitute the 
principal and, as the author is disposed to think, the only nervous 
sj^stem of Comatula. 

In the centre of every segment of the skeleton, from the first 
radials to the tips of the arms and pinnules, and also in the cirrus- 
segments, these axial cords increase considerably in size and give 
off four main branches. Two run towards the ventral side and in 
the calyx disappear in the neighbourhood of the muscles connecting 
the segments ; but in the arms 'they continue their course towards 
the ventral perisom and break up into numerous small branches, 
some of which may he traced as far as the tips of the crescentic 
leaves. The two inferior or dorsal trunks run towards the dorsal 
surface of the skeleton ; and while some of their branches are lost 
in the plexus of tissue forming its organic basis, others seem to 
become connected 'With epidermic structures. In the arms of 
Anfedon celtiea Dr* Carpenter has found branches of, the axial 
cords ramifying upon the ends of the muscular bundles connect- 
ing the segments ; and the results of his experiments have shown 
that the power of motion in any arm depends upon the connexion 
between its axial cord and the fibrillar envelope of the chambered 
organ, while the power of coordinating the regular swimming move- 
ments of all the arms depends upon the integrity of this envelope, 
which there is thus good reason to believe to b© of a nervous nature. 

The chief objection to this view is that it places the nervous 
system of the Crinoids on the dorsal side of the body, and not on 
the ventral side immediately ' superior to the water-vessel as in 



446 KB. F, IL OAEFmTEIt ON THE GEHUS ACMFOMETBA. 

all the other Echinoderms. This ohjection has been strongly 
urged by Tarions German authors, who all assign a nervous cha- 
racter to the fibrillar subepithelial band above mentioned, since it 
occupies the same relative position as a very similar structure that 
has been hitherto generally regarded as representing the nervous 
system of the Asterids. It extends along the ventral surface of the 
arms and pinnules beneath the ambulaeral grooves, and forms a 
ring round the mouth beneath the ciliated epithelium of the pe- 
ristomial area, just above the water- vascular and blood-vascular 
rings. This band was discovered independently and nearly si- 
multaneously by the author and by three German observers, all 
of whom regard it as representing if/ie nervous system of Comatula^ 
and deny the nervous nature of the axial cords. Pr. Carpenter’s 
experiments at llSTapies^ however, have fully proved that the co- 
ordinated swimming-movements of the arms are entirely inde- 
pendent of this, subepithelial band, and are carried on even when 
the visceral mass containing the oral ring is entirely removed from 
the calyx ; ' so that this structure, if a nerve at all, cannot be re- 
garded as motor in function. It gives off no branches, except an 
extremely minute one beneath the epithelium of each respiratory 
leaf and tentacular group. 

If, however, the axial cords are not nerves, and if these ventral 
subepithelial bands are to be regarded as the only nervous struc- 
tures in the whole Crinoid organization, the difficulty presents 
itself that the oral pinnules of the European Crinoids, and more 
than half the arms, with the majority of the pinnules of some 
forms of Actimmefra^ are entirely devoid of a nervous supply. 

The oral pinnules of Antedon have been shown by Br. Carpenter 
to be extremely susceptible of irritation. When they are touched in 
the living animal, the whole circlet of arms is suddenly and simul- 
taneously coiled up over the dish, while irritation of one of the ordi- 
nary pinnules is simply followed by flexion of the arm which bears it. 

The structure of these oral piimules, which are borne in Antedon 
Tomcea by the second brachials, differs very considerably from that 
of the p'innules borne by the other brachial segments ; for not only 
are they sterile, but they have, neither tentacular apparatus nor 
ambulaeral groove, their ventral surface being slightly convex, 
while the ordinary ciliated epithelium of the groove with the sub- 
jacent siibepithelial band, the so-called '^ambulaeral nerve/* are 
Supplement Note to a paper » On the Strucfcure, Physiology, and Dove- 
lopmeat of AntehnTOmcmsr Proceedings R. E, Ko. 169, 1876. 
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entirely absent. This condition, which is limited in A. rosaeea to 
the oral pinnules, sometimes exists in whole arms, and in all the 
pinnules borne by them in some species of Aetmometm : even in 
the arms which come off from the anterior or oral side of the disk, 
the ambulacral groove does not give off regular branches to the 
pinnules borne by the third and successive brachial segments ; 
but a variable number of these first pinnules, sometimes only three 
or four, sometimes as many as forty, resemble the oral pinnules in 
this respect, their ventral surface being convex and devoid of any 
ciliated epithelium or subepithelial band, while their water-vessel 
is simple without any lateral extensions to respiratory leaves and 
tentacles. In these oral arms, however, hranohes of the ambula- 
eral grooves enter the pinnules sooner or later, so that the termi- 
nal ones are always provided with a distinct tentacular apparatus, 
while the floor of their median groove is of the usual character, 
consisting of a ciliated epithelium and a subepithelial fibrillar 
band. “W e have already seen that in many cases tlie ambulacral 
grooves going to the aboral arms become less and less distinct as 
they get further and further from the peristoin, and that their 
tentacles diminish and finally disappear : at the same time the 
floor of the groove becomes very much reduced, its epithelial 
layer thinner and thinner, and the subepithelial band almost in- 
visible, until, in those cases in which the sides of the groove meet 
and unite, the ciliated epithelium and subepithelial band or am- 
bulacral nerve disappear altogether, as in the oral pinnules. Con- 
sequently, when this union takes place on the disk, lohole arms 
mmt he entirely devoid of any nervous supply, unless we admit 
the nervous nature of the antiambulaeral axial cords. 

In such cases it would naturally be expected that these poste- 
rior arms would not perform the regular swimming-movements, 
like those anterior arms which have an open tentacular groove 
and a subjacent ambulacral nerve f but Professor Semper, who 
has kept Actinometre in his aquaria for w'ceks together,, has in- 
formed the author that he never saw the least trace of any irregula- 
rity in the alternating movements of their arms when swimming. 

If we suppose, with Ludwig^, that the subepithelial band is the 
sole structure of a nervous nature in the whole Orinoid organiza- 
tion, it is difScult to understand the fact (which Ludwig himself 

^ “ Morphologische Btudiou an Echinodermen, I. Beitrage zur Anatomie der 
Orinoideen/ Leipzig, 1877, p. ' 81 (Separat-Abdriicli aus der 25©ibselirift fiir 
wie 3 enscbaffcliche Zoologie, Bd. xxviii*). 
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admits) tliat it gives off eo branches except the very small >ne3 
which ,go to the tentacles. It is true that in the OphiurUlw the 
radial veatrally-pkced nerve does give off branches which go to 
the miiselesj besides those proceeding to the tentacleSj as described 
by Lange^', Teuschert? and SimrothJ; but the researches of the 
first-mentioned observer render it very donbtfcil whether the re- 
pi'esentative in the O^phiuridcB of the snbopithelial band of Oomakda 
tabes any part in the formation of these branches. 

That the subepithelial band is of the same nature in the Crinoids 
and Asterids there can, it seems, be little doubt ; and it is there- 
fore somewhat interesting that its nervous nature in the As- 
terids has recently been disputed by Lange §, who regards 
as nervous only two cellular masses separated from tlie snbepi- 
thelial fibrillar band by a connective-tissue membrane, and pro- 
jecting into the lumen of the nerve-canal, which swell under the 
pigment-spot into a large ganglionic mass v while the subepithe- 
lial band, together with the ciliated epithelium and the cuticula, 
constitutes a protecting integumentary layer. 

Lange finds a corresponding condition in Oplimra teMurata^ in 
which the radial nervous system is better developed than in the 
Asterids, and consists of a series of paired ganglionic masses 
connected with one another by transverse and longitudinal 
commissures. On the ventral side of this ganglionatecl eoid is 
a longitudinal band, which Lange regards as the liomologue of 
the protecting integumentary layer forming the floor of the 
ambulacra! groove of the Asterids, and which, as universally ad- 
mitted, corresponds to the subepithelial band, epithelium, and 
cuticula of the ambulacral grooves of the Crinoids. 

Lange’s views have been partially accepted by Simroth ||; but 
they ' have . been altogether denied by Teuscher^, who regards 
Langek nervous cell-masses in the Asterids simply as an epithe- 
lial layer several cells deep on the inner wmll of the nerve-canal, 
while the terminal ganglionic mass under the eye-spot is repre- 
sented by Teuscher as a cushion of connective tissue. 

. * “Beitrage ziir Anatomie und Histiologxe der Asterieii mid Ophiuren,’' 
Morphologiscbes Jahrbucb, Band ii. 1876, p. 24L 

. t ^‘Beitrag© zur Anatomie der Ecbinodermen.-~II, Ophiuridm/ denaisohe 
Zeitschrift, Band x. 1876, p. 274. 

I Anatomie and ScMzogonie der Op?motis virmu^ Sars,” Tbeil I., Zeitschrift. 
fer wiss&nschaffcliclie Zoologie, Band xrvii. p. 473. 

: I' p. .274. ' ' , ' • II pp, 556, 560. 

f ' Ac. III. '•“Asteriden,” Jen. Zcitscbr. x. p. 513. ' 
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Still less do Teuscher and Lange agree about tbe nervous system 
of the Ophiurids. Lange’s ganglionic masses are described as 
artificial by Teusclierj who, as in the case of the Asterids^ regards 
as the nerve only the fibriUar structure representing the subepi*» 
thelial band of Comatula. 

The question is still an open one : and it is therefore of no 
small interest to find that this subepithelial band^ tbe so called 
ambuiacral nerve, is not always present in the arms of Comatula^ 
and that even when it exists it is certainly not motor in 
function. 

It has been stated above that in certain of the arms of Acti-- 
mmetra the water-vessels are simple tubes IDce the integumentary 
water-vessels of the Molpadidm, and not in connexion with any 
tentacular apparatus. Y/heiher the mouth be radial or interradial^ 
the nomtentacuiiferous arms are the ahoral ones ; so that in the 
latter case they belong to tbe tidvium, as in A. ^olpnor^ha^ and 
in the former to the bivium, as in A. Solaris, 

In only one out of twelve specimens of A, i^olpnorplm lias the 
author fo und a non-tentaeuliferous arm in the bivium : it was in one 
of the two antexior radii. But this specimen was veiy remarkable ; 
for out of 31 arms 19 were entirely devoid of a tentacular appa- 
ratus, and in 15 of these, the union of the tw^o sides, of the ambu- 
iacral grooves had taken place either on the disk or in the basal 
arm-segments ; so that an ambuiacral nerve ” was wanting in 
nearly half tbe total number of arms. In the other four of these 
non-tentaculiferous arms the groove remained open for a short 
distance, and then closed in the manner already described. Three 
of these four arms belonged to the triviuni ; but the fourth was 
an anterior arm belonging to tbe bivium, and was borne upon tbe 
same palmar axillary as a weli-develo])ed ordinary tentaculiferous 
arm. 

With this exception, the author has invariably found the non- 
tentaculiferous arms on the ahoral side of the disk : their number 
and distribution, liowever, vary extremely, not only in different 
species, but in ditforeiit individuals of tbe same species. Thus in 
A, ^olymor^Jm the author has found the proportion of iion-tenta- 
culiferous arms to the total number to vary from to l-f-. Even 
in two individuals with the same number of arms it may not be 
tbe same : thus in two specimens with 20 arms the proportion 
was and respectively, and again and ; while in one 
specimen all fhe arms wore normal and tentaculiferous as in 
Antedoii, 
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THe same variation occurs in AeiinoQnetm solans^ in wliicla spe- 
cies* the number of arms is limited to 10 : they may be all tenta- 
culiferous ; or from one to four of the posterior arms may have no 
tentacular apparatus. This abnormal condition does not seeiiij 
however, to be very common ; for out of all the Aeiimmetrm in the 
Paris collection the author found but one in which he could say 
with any certainty, without cutting sections, that some of the pos- 
terior arms were non-tentaculiferous ; and this was a large many- 
armed specimen of A. Bennetti^ Muller. 

The condition of the amhulacral groove and of the tentacular ap- 
paratus is not the only point in which the anterior or oral arms of 
Aetinomett'^a may differ from the posterior or aboral arms. The 
former taper very slowly, contain far more segments, and are 
much longer than the latter, while the form of their terminal 
portions, and of the pinnules which these bear, is altogether 
different* 

In A. polymorpha the centre of the dorsal half of each of the 
segments of the terminal ' pinnules of the posterior arm^ is often 
occupied by a dark brown ovoid body of a peculiar cellular nature, 
which the author has reasons for believing to be a sense-organ. 
These bodies may also, though rarely, occur in one or more of the 
anterior tentaculiferous arms ; but they do nofc exist in all the 
specimens of folymorplm which the author has examined, for 
in 7 out of 12 specimens they are entirely wanting. 

The arms of A, folymor^lia may therefore be roughly classified 
as follows : — 

1. Anterior. — 120-150 segments; pinnules increasing in length 
to the terminal ones, which are very long and slender. Tentacu^ 
liforons. 

% AnteroUferal’-^Alm tentaculiferous: 100-120 segments: 
terminal pinnules long and slender. 

d. Bosterohferat — 80-100 segments : terminal pinnules stout, 
but rather longer than the median ones. Tentral perisom with 
narrow amhulacral groovesj but non-tentaculiferous. 

' Bosterior,--^Only fiO-SO . segments : terminal pinnules stout, 
but decreasing slightly in length from the middle of the arm 
onwards. Ho amhulacral grooves nor tentaculiferous apparatus. 

^ Another diff'erence between the anterior and posterior arms is 
that the 'genital glands of the latter are far' more developed than 
", in the, former. - Hot only is their ntimber greater, although the 
total number ,of 'pinnuleS' on a posterior arm may not be much 
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more tliaa laalf that on an anterior arm, but they also attain a very 
much greater size, the basal and median pinnules of an anterior 
arm being very much less swollen than the corresponding pin- 
nules of a posterior arm. A similar inequality in the develop- 
ment of the genital glands has been noted by Agassiz as occur- 
ring in the Echini 

The external appearance of the centrodorsal piece of Aotinome- 
tra is very characteristic : like the cirri which it bears, it is far 
more constant throughout a considerable range of species from 
very various localities than it appears to be in the individual 
members of a single species both of the European and of some of 
the foreign Antedom even when collected in the same locality. 

In Actmomeira the centrodorsal piece is almost invariably a 
flattened, circular or rudely pentagonal disk, somewhat hollowed 
in the centre, and with low sloping sides marked out into distinct 
sockets for the articulation of the cirri, which are limited to its 
margin, the central portion of the plate being entirely free from 
them. There is usually only one row of cirrus-sockets, at the 
margin of the plate ; but in the large A. rolusta there may be 
two, and even traces of a third. In the typical forms of A, pol^- 
morpha the number of cirri existing at any one time seems to vary 
between 15 and 25 ; and the size and number of their segments 
are tolerably constant, which is by no means the case in Antedon^ 
Further, the individual segments do not acquire the characters of 
maturity at any thing like such an early date as they usually do in 
Antedon^ but even after the cirrus has attained a considerable 
size and has the normal number of segments the latter remain of 
a very rudimentary character, which is a somewhat exceptional 
mode of development in Antedon. 

Another vary marked difference between Ant-edon and 
meira consists in the fact that in the latter genus the planes of the 
external or distal faces of the first radials are parallel to the ver- 
tical axis of the calyx, and not inclined to it at a considerable 
angle as is the case in Antedon ; so that tlie whole of the ventral 
surface of the calyx is in one horizontal plane, while in Aniedon 
the second and third radials and the bases of the ■ arms are at a 
much higher level than the pentagon of the first radials, owing 
to the inclination of the distal articular faces of the latter. 

The most interesting point in the skeleton of Aetimmetm is 
the condition of the rosette or metamorphosed basals, which re- 
* ‘Be?i»ion of the Fohim/pt i?. pp. 680, 68L 
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taia far more of an eiiibryoiiic character than is usually the case 
in Antedon ; hutbhe author has met with specimens of Ant. rosacea 
in which the metamorphosis is far less complete than usualj and 
which present in this respect an approximation to Aotinometra. 
A normal rosette of Antedon rosacea consists of a disk perforated 
in the centre, with ten rays proceeding from it. I’ive of these rays 
are short, triangular in form, and nearly flat ; and their position 
is interradial, as they are directed to the sutures between the five 
radials, their apices joining the contiguous pairs of these just 
between the two adjacent apertures of the central canals. Alter- 
nating with these five interradial processes of the rosette are five 
radial spout-like processes, each of which has parallel margins in- 
flected on its ventral aspect in such a manner as to form a groove, 
while the process itself is so curved towards its dorsal aspect that 
this groove reaches the periphery of the rosette and then termi- 
nates abruptly as if truncated. 

The inflected margins of each of these five radial processes of 
the rosette are applied to the similarly inflected margins of the 
dorsal half of an axial furrow lying between the two apertures of 
the central canal on the internal face of each first radial, so that 
the two grooves are united into a complete canal. Each of the 
five canals thus formed contains a diverticulum of the body-cavity; 
and they terminate blindly in shallow depressions upon the ven- 
tral surface of the centrodorsal piece on which the first radials 
rest. 

The rosette is essentially formed out of a secondary calcareous 
reticulation formed upon the ventral surface of the original basals. 
The primary or dorsal layer originally constituting them becomes 
almost entirely absorbed, the ends of the spout-like processes being 
air*^that 'remains of them in the adult Comatula*^ for the salient 
angle of each bas'^ plate which is received between two first radials 
and 'the greater part 'of the .centre of its dorsal surface is usually 
entirely removed. ' 

Sometimes, however, the removal of the primary or dorsal layer 
at the salient angle of one or more of the five embryonic basals 
may be incomplete, so that the ends of the curved rays of the 
rosette exhibit lateral processes which are the remains of the 
upper margins of tho primitive basal plates on which the. first 
radials rested. Oceasionallj the apex of the original basal 'is, left 
unabsorbed, so that the two lateral curved processes which 
persist' after 'the removal of the primary external layer along the 
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median line of each plate remain in connexion with one another, 
Ifot unfreqnentlj the triangular interradial process, which is deve- 
loped from, a .secondary calcareous deposit on the ventral side of 
the original basal, becomes more or less completely united with 
these primary bars connecting the lateral portions of the basal. 
The latter retain their primitive relation to the first radials ; 
for they remain united with them along the inner margins oftbeir 
dorsal surfaces ; and as they partially cover in the dorsal aspect 
of the bifurcating nerve-cords which enter the central canals of 
the first radials, the author has called them the basal bridge. 
The interradial processes of the rosette of A. rosacea may also ex- 
hibit departures from their normal triangular shape i not unfre- 
quently they become long and spout-like, with inflected parallel 
margins, which are so applied to the projecting and similarly in- 
flected outer edges of the adjacent openings of the central canals 
in two contiguous radials as to convert the interradial furrow 
lying between them into a complete axial interradial canal, pre- 
cisely similar in character to the axial radial canals already 
described. 

This occasional spout-like condition of the interradial processes 
of the rosette of A. rosacea is of considerable interest, as it is 
normal in Aetinometra^ in which genus also the ends of the alter- 
nating radial and interradial processes are always connected by a 
basal bridge, the unahsorbed remains of the outer margins of 
the embryonic basal plate. 

T^rom the outer ends of each of the interradial processes of the 
rosette of Actinometra^ “where it unites with the two bars of the 
basal bridge proceeding from the radial process on either side, 
there extends, for a longer or shorter distance towards the peri- 
phery of the calyx, a prismatic or cylindrical rod, which is received 
in an interradial furrow on the ventral surface of the centrodorsal 
piece. These five rods, to which, taken together', the author has 
given the name of the basal star, vary very greatly in the degree 
of their development, not only in diflerent species, but in different 
^ individuals of the same species, and to some extent also in the 
same individual. 

The reason of this is that these rods are not like the other 
pieces of the skeleton, calcifications in a nucleated protoplasmic 
network, but they are simply formed by. a more or less complete 
deposition of calcareous matter in the five interradial planes around 
the fibres of connective tissue which effect the synostosis of the 
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eentrodorsal piece with the pentagonal base of the calyx. In 
one speeimen of A. poli/morpJm the author has found them to be 
almost entirely absent, while in others they are very large and 
stout, LoYen has found something of the same kind in A.ntedon 
Msehrielitii ; but in both the specimens of this species which the 
author has been able to examine, they were scarcely developed 
at all. 

These tertiary elements in the basals of Actinometf^a are of ex- 
treme interest ; for they are precisely similar in shape and position 
to the basals of two species of the fossil genus Sohnocrinm^ viz. 
8, eostatm and B. scrolieulatus. 

In both these species there seems to be no rosette ; but the 
basals consist of five prismatic rods in contact by their central 
ends, and occupying five deep grooves on the ventral surface of 
' the' eentrodorsal piece. They extend beyond its margin, however, 
and so become visible on the exterior of the calyx, which is not the 
case with the rays of the basal star of AcUnometm. Hence this 
would seem to preclude the possibility of their being formed like 
the latter, by ossification 'in, the connective tissue of the synostosis 
between' the radial pentagon and ' the subjacent eentrodorsal 
piece; so that they are probably the remains' of the original em- 
bryonic basal plates, which are represented in AGiimmetra only 
by the rosette ^ and the rays of the basal star of Actimmetra would 
therefore not be strictly homologous with the rod-like basals of 
SolanoGT'inuB costatus j although the analogy in their position is 
complete. 

The calyx of 8. Jaegeri presents a great advance upon that of 
M* eostatm with respect to the development of the basals, which 
led Pictet* to propose the erection of this species into a separate 
'gAus* Instead of being long and narrow, and in contact 'only 
by dheir central ends, as in 8. eostatm, they are broad and 
wedge-shaped, and in contact along their whole sides, so as to 
form a complete calcareous disk entirely separating the radial pen- 
tagon from the eentrodorsal piece, 

,, This is precisely their position m JPentacrinm, though there are 
but few species of that genus in which the basals 'are relatively so 
large and complete as 'in 8, Jaegeri, In P* asteria and in the two 
fossil 'Species, P* hriarem and P. subangularis they are small and 
'.cuneiform,' and only in contact by their central ends, just as in 
„,S.' ; so that the greater portion of the radial pentagon is 
' Traits 4e Pai^outologie/ tom. iy. p. 288. 
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in contact with the top stem-segment ; in P. Millleri they are in 
contact for about half their length and then diverge, while in P. 
Wymlle-TJiomsoni they are completely united with one another 
along the whole length of their sides, so as entirely to cut off the 
radial pentagon from the top stem-segment, just as in B. JaegerL 
There can therefore be little doubt that the basals of Pent a- 
erinus are homologous with those of Bolamcrimis, and therefore 
analogous, as a whole, to the compound basals of Actmometra^ 
which are not entirely developed out of the embryonic basal plates. 
Only their central part, the rosette, has the same origin as the 
basals of Pentacrinus^ with the inner or central ends of which it is 
strictly homologous ; for the bifurcating nerve-cords proceeding 
from the angles of the chambered organ have the same relation to 
the rosette and basal bridge oiActinometm as to the united central 
ends of the basals of Penfacrinus^ which are perforated by bifur- 
cating canals in which these cords are lodged. 

It would seem, in fact, as if in Pentaerinm and Bolanoorinus the 
embryonic basal plates became directly transformed into the basals 
of the adult ; while in Gomatula they undergo metamorphosis into 
the central rosette by the absorption of the .greater portion of 
their dorsal or ffimary tissue, and the development of a semn* 
darg ossification on the ventral side of the original plates. 

In Aniedon romcea the metamorphosis is much more complete 
than in A. EschricJitii and in Actinonwtra^ in which last new ske- 
letal elements are developed by a more or less complete tertiary 
ossification in masses of connective tissue, that correspond pre- 
cisely in position and also, to a certain extent, in 'shape with the 
basals of Bolanocrinm and Pentaerinm, These, being most pro- 
bably direct products of the growth of the embryonic basals, are 
therefore strictly homologous only to the rosette of Actinomitra^ 
although analogous in position to the whole circlet of compound 
basals in this genus, namely to the rosette and basal star taken 
together. 

The recent genus Oommter^ or Comatula muMradiata of GFold- 
fuss^, from the Indian Ocean, has been considered by most authors 
generically identical with the 'fossil Bokmoerinm, on account of 
the appearance of the basals upon the exterior of the calyx. 

The condition of the central ends of the basals, however, and, 
in fact, of the whole calyx, is very remarkable and very unlike that 
presented by any other Oomatula with which we are acquainted, 
* Petrefaeta Cl-ermaniaB, 1 . p . 202. 
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while the differences between it and SolanoerlMis arc so ^(31^ groat 
that it is difiicult to understand how thej can ever hav (3 been re- 
garded as belonging to one and the same genus. 

The centrodorsal piece of Oomaster is heinisplierical : but its 
margin is not infolded as a broad lip, forming a wide superior ven- 
tral surface on wdiicb. the first radials rest. These last bear tlie 
arillaries directly without the intervention of any second radials, 
which are always present in Comafula^ and have very narrow in- 
ferior faces that simply rest upon the thick rim of the hemisphe- 
rical centrodorsal basin. The infero-lateral angles of every pair 
of contiguous radials are truncated ; and the spaces left between 
them wdieii tiiey are in their natural condition of apposition by 
their lateral fiiees, are occupied by the five, small triangular basals 
which rest on the rim of the centrodorsal basin, and are visible on 
the exterior of the calyx alternating with tlie first radials, just like 
the peripheral ends of the basals of Bolanocrimis cosiatm. In this 
species, however, the basals are longish rods of considerable rela- 
tive width, and in contact by their central ends, while in OomasUr 
they are small triangular pieces,. from the middle of the inner, and 
lower edge of each of which there' arises a tooth-like process in 
the shape of a small cartilaginous rod extending to the centre of 
the centrodorsal piece which is grooved to receive it. 

Goldfuss does not desciibe any thing that could be z’egarded as 
a rosette in Qommter ; and the small triangular basals would seem 
to be the ultimate condition of the embryonic basal plates, with 
which they exactly agree in their i-elative position ; but tbe re- 
lations of their cezitral processes are somewhat difficult to under- 
stand. They can hardly be regarded as comparable, except in 
their interradial position, to the rays of the basal star of Aefino- 
meira ; for ,they lie in grooves on the fioor of the cavity of the 
centrodorsal basin, and, are apparently independent. of the first 
radials, which have no extensive area of synostosis with the ceiitro- 
dorsal piece as in Gomatula--'^\a\Q from Goldfuss’s account of 
them they do not seem to be calcified, but to be* more of a car- 
tilaginous nature. 

It is possible that the calyx of AnUion^ Bulenii, as described 
by Bohlsche"^, may present .some points of resemblance to that of 
Comaster ; for, as in this genus, only two rows of radials are visible 
ex.ternaliy, and between every two radials of the first row is a 

. Benmttii xmdi eine neiie Coraatula~Art'(Jfife^fc 3 «, Du-- 

Wiegmann's A,rch'iv fiir Katurgeschichte, 1866, ,p. 94. 
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small calcareous ossicle, Bohlsclie did not separate tlie pieces of 
the calyx, and was therefore unable to determine whether there 
are really three rows of radials, as in the ordinary Comstid^B, or 
not: but if, as in Go?master, there are only two rows, then the 
small ossicles appealing externally between every two pieces of 
the first row would represent the basals of Gomaster. The condi- 
tion of their central ends is unfortunately still unknown to us. 

Gomaster further differs from all the Oomatulm with which we 
are acquainted, and also from Solanocrinus, in the fact that the ner- 
imus cords are not lodged in canals which perforate the pieces of 
the calyx, but lie freely on the superior surfaces of the segments, 
the opposed terminal faces of which lie flatly against one another. 
The muscles and ligaments lie along their concave inner sides and 
cover in the freely exposed nerve-cords : from the palmar axilla- 
lies onwards, however, all the segments have articular surfiices of 
the usual character, and are perforated by central canals in which 
the nerve-cords lie. This condition of the segments of the calyx 
of Gomaster is of great interest; for, besides being the nornial 
permanent condition in the tessellate Crinoids, it is the embryonic 
condition, so far as the position of the nerve- cords is concerned, in 
Gomahda. 

These ihcts will suffice to show the very great differences that 
exist, in the skeleton alone, between Comaster and the other mem- 
bers of the family Oomatulidse, including ^olmtocriims — with which 
genus it has been united, on account of the appearance of the 
basals on the exterior of the calyx. In however,, as in 

the oliher Comatulidag, the first radials are perforated by central 
canals for the nerve-cords ; and the absence of this cliaracter in 
Comaster would' alone justify our referring these two forms to 
separate genera, even, were this the only difference between them, 
which, as shown above, is by no means the case. 


Contributions to the Ornithology of Guinea, By B. 

Bowduer Sharpe,' Part HI. On a new 

Species of Goshawk from the Island of Jobi. 

[Bead Iim© 21, 1877.] 

(Platr XXIT.) 

Ih the collection of Accipitres submitted to me by Br. Meyer, 
and obtained by^ him during Ins 'voyage to Papuasia, there was a 
niXH. •lOURH.'— "KOOLOGrj.TQL. xiiu , 38 
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speeimea of a Gosliawk wliicli is inuloubtecilj new to science^ 
and^ wliicliL I propose to name as .uudenuontioned. 

A STUB Metkiuahtjs, sp. n. (Rate XXII.) 
a, ISTigei^ subtus albas ; similis A. alhifidmi, sod major ot geiiis 
albis iiigro striolatis distinguendus. 

This species, wbicb is from Ansus on the Island of Jobi, is very 
closely allied to A, albigidaris of the Solomon Islands ; but is a 
larger bird, as will be seen by the following measurements 

Total 

length. ' Wing. Tail. Tawus. 

millim. millim. millini. millim, 

a. A. alUgnlaris (type) . . . 460 254 203 67 

, 5. A,A£egerianm{tj^&),. 510 ' 315 205 72 

In addition to the larger size and white, cheeks, the Jobi bird is 
slightly varied with black shaft-streaks and wavy cross bars of 
blackish ; but whether these are signs of youth or iiicHeatioiiB of 
specific characters, I am unable to determine. 



Descriptions of Q-enera and Species of Aiisti*alian Phytophagous 
.Beetles. By Joseph S. Balt, Esq., M.E.CB,, .■p.L.S. 

[Read June 21, 1877-] 


List of Genera and Species. 

Mwcepluda mgripennis, ^ LUrojyidm seremis. 

EJwmhosterms sulpimrwenms, . Terillm foveolafm. 


^ ■*— antennaim. • 

: ' gtaciUmmu . ' 

Bmhark Ghapmsii, 

-- — ^ mariim. 

Bolgmlms margimmlUs, • 
Bitropidns pludacrmdes.^ 
^ — - tmtm» 

— — cosilpennis. 

— —facialis. 

. i'--— semwlreuhris,; ■ 

^ ^ OTMatm. 

puhMlIm. 


- sgmmosm, 

~^^pefpIeMs . ' 

7--—, Buhoulagi. 

piUatm.. ... , . 
'■Gkla^iera igneo*nitM^^ 

Eligparida, mamlicoUw, 
Ogclonoda^ n. g. 

Bdralepfa ^ . b ,. ^ g.^fmemllu, 
B.Utgcqyhd^ XL 

"(EdmmgcMs ffomiUii. ' ' . ; ' 
'^hwropligma^ ^nmL 
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■.Pamiij CEYPTOCEFHALIB/E. 

(leniis Ii)iooEi?xtA.LA, Smmders, 

Ibxooe’fhala FiaBiPiSFTNis. Svibqiiadrato-obloxigas valdo con- 
vexa, rufo-falFa, iiitida; antennis (basi e'xcopti«) eljiirisque iiigris ; 
tlioraee basi utrinque oblique impresso, mediocriter et remofco 
punctate ; elytris fortiter seriatim punctafciSy iuterspatiis ante me- 
dium et ad latera transrersim elevato-strigosis. $ . Long, 2 lin, 

llah. Queensland, Rockbampton, 

Head scarcely broader than long, subrotuiidate, closely punc- 
tured, interspaces Hiiely rugose-strigose ; vertex and front with 
an ill-deiixied raised longitudinal line ; eyes moderately distant, 
deeply notched ; antennae more than half the length of the body, 
slightly thickened towards the apex, black, four lower joints' rufo- 
fulvous, more or less stained with piceous. Thorax twice as 
broad as dong ; sides broadly margined, snbparallel at the base, 
thence obliquely converging to the apex, more quickly converging 
and slightly rounded' near the latter j above convex, broadly and 
obliquely depressed on either side, smooth and. shining, remotely 
punctured ; the broadly re'flexed lateral inargiH' ]'>aier than the 
disk. Scutellum wedge-shaped, its apex truncate. Elytra not 
broader than the 'base of the thorax; sides strongly lobed,' con- 
stricted ^ behind'the. middle ; above convex, rather^ strongly punc- 
tate-striate, interspaces on the anterior disk'' and on the aides ■ 
trausversdy wrinkled. -Body beneath' closely punctured^ Fro- 
sternum oblong, its hinder apex truncate, its surface 'plane, the 
anterior border scarcely deiexed. ' . ' 

Genus Bhombobtisbhxts, Bu^r. 

'Ehombostebk'us s0LrutJBii*ENH'i'S, Bufr, MS. Eiongatus d, 
magis oblongus 2 1 ' subcylindricus, flaviis, nitidus ; vertices iho- 
racis' marg’ine basali, aeutallo, tibiis apice tarsisque'nigris';. thoraee 
' hie illic fortiter pimetato; elytris forliter |)iinctati%'l>unctisapice'm'' , 
,' versus striatim dispositis j ■ interspatiie tranaveMim/'clevatp-reth' 

‘ cuktis, inter striuB lougitudinalit^ir convexiusculis ; sutur4, fastdl' ■; 
basali alteraque poue medium undati, nlgrk. 

Mas abdominis segmento,':Ult,imo''apice trilobato, dorse fovei 
magnA subrotundat^'leviter, 'impresso^ 'et utrinque,,pr,ope apiee'm, 

, spina compressk aeut% deorsum speetante, instructo., '' 

Tar. A. scutello flavo, nigrorlimbato.- *'Long.''B-*8|-'' Hn. 

^ Mak Soxith Australia, Adelaide^ 
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Head rotiiiiclate ; vertex and front coarsely punctured, the 
former, together with the upper portion of the latter, rugose ; 
antennie longer than the body in both sexes, slender, filiform, 
piceO'fulvous, the basal joint stained above w^ith pieeons, the 
third and fourth equal in length, the fifth and following joints 
each rather longer than the fourth, nearly equal ; eyes deeply and 
narrowly notched. Thorax twice as broad as long at the base ; 
sides rather broadly margined, subparallel and slightly rounded at 
the base, obliquely converging from behind the middle to the 
apex, all the angles acute ; basal margin slightly bisinuate on 
either side, the median lobe broadly trimeate; upper surface 
convex, siibcylindrical in front, impressed here and there with 
rather coarse punctures. Scutellum wedge-shaped, its apex 
broadly truncate. Elytra not broader than the base of the 
thorax, , oblong; sides parallel, moderately lobed at the base; 
above convex, abruptly elevated round the scutellum, coarsely 
punctured, the punctures piceous, placed irregularly on the 
anterior half of tlie 'disk, irregularly arranged in longitudinal rows 
on the hinder half ; interspaces coarsely transversely wrinkled, 
those between the longitudinal striao! slightly convex. ' 

EiioMBosTEBKtTS ■ AKTEKKATUs. Elongatiis, aiigustatus, siib- 
cylindrieus, piceo-fulviis, nitidus, subtus (pedibus eplpleiirisqiie 
exceptis) iiavus ; thorace sat fortiter, suberebre punetato ; elytris 
siibfortiter, coufose punctatis, punctis ad apicem striatiin dis™- 
positis; interspatiis leviter transversim nigulosis, apicem versus 
propc suturani longitudinal iter eonvexiusciilis. J . Long, 2;| lire 

Hah. M'ortli- western Australia. 

Head rotundatc ; vertex and front rather closely punctured ; 
the latter impressed between the aj)pcr portion of the cy(‘s witli a 
faint longitudinal groove ; anteniue very slender, iiilform, longer 
than the body, third and following joints elongate, the fourth 
sliorfcer than either the third or fiftli ; eyes deeply notches:!. 
Thorax twice as hroad as long ; sides distinctly margined, rounded 
and ' cxnvei'ging from base to apex ; hinder angles acute, the 
anterior armed witli a small lateral tooth; basal margin slightly 
concave on either side, its median lobe biemargiiiate ; Ti|)pcr 
surfiice convex, not obliquely depressed on either side, coarsely 
hut not very deeply piinetiired, interspaeds very smooth and 
shining ; basal margin narrowly edged with piceems. 'Scutellum 
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siibqiiadrate, its apex obtusely x'ounded. Elytra not broader 
than the thorax, parallel, sides slightly lobed at the base ; above 
convex, slightly thickened near the scntelliim, rather strongly 
punctured, the piinetnres arranged towards the apex in ill-defiiied 
longitudinal rows ; interspaces transversely wrinkled, those near 
the apex longitudinally thickened. Prosterniim narrow in front, 
concave on the sides, dilated posteriorly, the hinder apex obtusely 
angled. 

Ehombosternus G}-EACiLicoiiNis. EloLigatus, subcyliiidricus, 
ilavus, nitidus ; supra pallido piceus, thoracis niarginibus scutello- 
qiie flavis ; antennis gracillimis, corpore niulto longioribus ; thoraee 
rugoso-pnnctato, disco phiga nigra, antico bifurcate., ornato ; 
cdytris rude punctatis, punctis pone medium striatim dispositis ; 
interspatiis erasse transversini reticulatis, inter strias longitu- 
dinaliter costatis. $ . Long. 8 lin. 

Fmm. thoracis plaga nigra obsoleta. 

Ilab, Western Australia. 

Head rotundate, rugose ; eyes deeply notched ; antennm very 
slender, much longer than the body, the basal joint thickened, 
the second very short, the third and following ones elongate, the 
fourth rather shorter than either the third or fifth, these latter 
equal. Thorax^ more than twice as broad as long ; sides brooidly 
margined, rounded, converging towards the apex, the anterior 
angle armed with a short subacute lateral tooth;, basal margin 
slightly oblique and faintly bisiuuate on either side, median lobe 
broad, slightly concave; above convex, obliqiiely depressed on 
either side behind the middle ; the surface in front of the median 
lobe, together, with the lobe itself, also depressed ; surface .coarsely 
rugose-punctate ; the refiexed lateral border, a 3 uutow line on 
the apical margin, and anotlier less defi.ned bordering the base 
pale yellow ; at the base, just in front of tiie median lobe, is a 
small piccous patch. Scutellum broadly wedge-shaped (rather 
narrower in tlie male), its apex broadly and obtusely rounded, its 
basal margin narrowly edged with black ; surface plane, impunc- 
tale. Elytra scarcely broader' than the thorax, oblong, the sides 
parallel, moderately ' lobed, the lateral margin reflexed ; above 
convex, thickened near the scutellum, very coarsely punctured ; 
interspaces ' strongly and transversely reticulate, longitudinally 
costate near the apex and on the extreme lateral iuargin. Pro- 
sternum much longer, than broad in the male, rather broader in the 
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female^ eoiicavely excavated on the sides, dilated posteriorly, its 
liiiider apex obtusely angidate, its surface transversely convex* 

Genus Bitohaeis, Baly. 

BncKAiiis Ohapuisii. Breviter ovatus, pube adpressa grisea 
vestitiis, supra cupreus, subtus obscure seneo-'iriger ; labro, an ten- 
uaruiii articulis quingue basalibus, femoribus anticis, tibiis aiifcicis 
(basi exeeptis) femoribusqiie intermediis basi et subtus fulvis ; 
tliorace sat fortiter punctato, interstitiis minute granulosis ; ely- 
tris glabris, distincte punctato-striatis ; interspatiis minute et 
irregiilaritcr strigosis planis, externis eonvexis. Long, l-l-l lin, 
Sal), South Australia (Gawler Town, collected by Mr. Odev^'abn), 
Eyes large, deeply notched, moderately distant in the female, 
more closely approximating in the male, front between the eyes 
longitudinally sulcate; five outer joints of aBtennae black or 
nigro-piceous. ^ Thorax twice as broad as long at the base, sides 
rounded and converging from base to apex; basal 'margin bi- 
sinuate on either side, basal lobe entire, subacute, covering the 
base of the scutellum ; upper surface 'sparingly' clothed with ad- 
pressed griseous hairs ; distinctly but not very closely punctured, 
the punctures oblong ; interspaces (seen under a lens) very 
finely granulose-punetate, Scutellum oblong, its apex subacute. 
Elytra glabrous, finely but distinctly punctate-striate ; inter- 
spaces finely and iiTegularly strigose, plane, two outer ones 
convex. Pygidiiim rugose, densely clothed with adpressed hairs. 

Buchaexs, GUAOTLosirs. Oblongus, supra cupreus, siibopacus ; 
labro, mandibulis antennisque basi fulvis, bis extrorauin nigro- 
piceis ; subtus nigro-ceneus, nitidus, pedibus cuprois ; thorace 
granuloso, sat crebre punctato, pube adpressa grisefi vestito ; 
elytris granuloso-strigosis, distincte punctato-striatis, interspatiis 
planis, externis convexiuscnlis. Long. 1| lin. 

Hah, 'Western Australia, Champion Bay. 

Head clothed with adpressed whitish hairs, granulose, finely 
punctured, face impressed wdth a longitudinal groove between 
the eyes, the latter moderately distant ; ' seven lower Joints of 
/ antennse fulvous, the rest pitchy black. Thorax twice as broad 
, as long at the base ; sides obliquely converg'ing and moderately 
^ rounded from base to apex ; basal lobe slightly reflexed, its apex 
; obtuse upper surface sparingly clothed with adpressed hairs, 
minutely granulose, rather closely covered with deeply-impressed 
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oblong punctures. Sciitellum oblong, its apex obtuse ; surface 
sbining, impunctate. Elytra as broad at the base as tlie thorax, 
slightly narrowed towards the apes j above convex, closely granu- 
lose-strig’ose, opake, the suture and the lateral margin smooth 
and sliiiiing ; surface regularly and distinctly punctate-” striate ; 
interspaces plane, those on the outer disk moderately convex. 
Under surface nitidous, clothed with adpressed white hairs, front 
surface of anterior thighs rufo-piceous. 

Eitohabis martius. Dltropidus Suffr, MS. Oblongus, 

iiiger, nitidus ; pedibiis, capite (antenuis extrorsum ociilisque ex- 
eeptis) thoraceqiie riifis, hoc couvexo, fere iinpuiictato ; elytris 
tenuiter punctato-striatis, striis prope margiiiem exteriorein magis 
fortiter impressis, interspatiis planis, exteriiis convcxis. Long. 
1 lin. 

Hal). Moreton Bay. 

Face faintly rugose-punctate ; eyes black, remote ; clypeus 
short, transverse, separated from the face by an indistinct trans- 
verse groove ; labruiii large, its anterior border obsoletely einar- 
ginate ; jaws prominent, stained with pieeous ; five lower joints of 
antennae obscure fulvous, the rest iiigro“' 2 )iceous. Thorax veiy 
convex, smooth and vshining, nearly impunctate, only a few fine 
punctures being visible under a strong lens j basal lobe strongly 
produced, its apex entire, obtuse, covering the base of the scutel- 
lam. Elytra regularly punctate-striate, interspaces plane, those 
on the outer border convex. Metasternum, togetiier with the 
apex of the abdomen, stained with rufo-pieeous, lateral margin of 
prosternum pieeous. 

Genus Polyachus, 

PoLY'iciitrs MARGiKicoLLis. Auguste obloiigus, obscure fulviis^ 
nitidus ; supra cupreo-ameus ; clypeo, labro antoniiisque basi fulvis, 
his extrorsum nigris ; thorace fortiter punctato, utrinque ante 
basin oblique exeavato, lateribus fulvis ; elytris sordide fulvis, 
punctato-striatis, interspatiis fere planis, ad apicem et prope 
marginem exteriorem convexiuseulis ; subtus niger, tibiis, fcarsis 
feinoribnsque anticis quatuor fulvis. ■ Long. 1 lin, 

ffab. Western Australia, Swan River. 

Head minutely granuloae ; eyes distant ; antennm with the 
four lower joints obscure fulvous, the following three nigro- 
pieeous, the four upper ones black. Thox^ax twice as broad at 
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tlie base as long, sides rounded, moderately converging from liase 
to apex ; basal lobe obtuse, its extreme apex recurved ; ■u|)per 
surface obliquely depressed on outer side just before ibc ba,se, 
strongly and ratlier closely punctured, iutcsrvspaeea iiiiiiutely 
granulose-punctate ; lateral margin broadly edged wit!i obscure 
fulvous. Elytra oblong, scarcely broader than the thorax, fulvous^ 
suture narrowly edged with piceous ; siirlace distinctly punctate- 
striate, interspaces faiutly wrinkled, netirly plane, slightly convex 
towards the apex and‘on tlje outer side. Beneath black, clothed 
wdth coarse, adpressed white hairs ; tibi®, tarsi, and four anterior 
thighs, together with the apices of the hinder pair, obscure 
fulvous* 

Genus Di'nioninxis, MrieJis. 

DiTRonintrs nHAUAcnoiDEs, Eotundato-ovatus, postice pauIo 
atteniiatus, valde convexus, niger, nitidus, supra, (aiitennis excep- 
tis) obscure nigro-iBneiis ; eapite thoraceque granulosis, hoc parce 
tenuiter aciciilato-punetato ; elytris teiiuiter punctato-striatis, 
punctis aciculatis, interspatiis plants, iis ad latera convexiusculis. 
Long. lin. 

Hak South Australia,, Gawler Town. 

Tertex and front plane, sparingly clothed with short silvery 
hairs, very finely granulose, impressed wdth a few minute punc» 
tures, visible only under a strong lens ; eyes moderately distant, 
angularly notched ; antennse shorter than tlie head and thorax, 
the basal joint obscure rufous, the rest shiuiug black ; five outer 
joints broader than long, forming a distinct club ; third to the 
sixth short, eylindrieah Thorax nearly three times as broad as long 
at the base ; sides quickly converging and slightly rounded from 
base to apex, the hinder angle produced posteriorly, acute ; iippcu’ 
surface minutely granulose, rather sparingly impressed with very 
fine aeienkte punctures. Scutellum narrowly Avedgc-sliaped. 
Elytra very finedy punctate-striate, the punctures aciculate j inters 
spaces plane, each impressed with an irregular row of very minute 
punctures, two outer interspaces slightly convex. 

DiTiiopinns LiErus. Anguste obiongo-ovatus, convexus, cu« 
preus, nitidus, subtus obscure nigro-seneus ; labro, pedibus aiiteii- 
nisque fulvis, his extrorsum nigrisj tliorace subremotc punctate ; 
elytris sat fortiter pimetato-striatis, punctis oblongis ; interspatiis 
adnpicem convexiusculis, externis eonvexis. .Long. | Hn. 

Rah. South Australia. . 
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Vertex and front clothed with scattered whitish hairs, sparingly 
but distinctly punctured, tlie latter impressed with a longitudi- 
nal grooYe ; elypeus transverse, semilunate, its anterior margin 
concave, its surface irregular, deeply but remotely punctured ; 
eyes moderately distant, slightly notched ; aiitenine rather longer 
than the head and thorax, five outer joints moderately dilated, not 
longer than broad, black, the six lower ones obscure fulvous. 
Thorax about twice as broad as long at the base ; sides rounded 
and converging from base to apex, more quickly converging in 
front; surface subremotely punctured, the punctures oblong, 
coarse and strongly impressed on the sides, finer on the disk ; in- 
terspaces near the lateral margin fiiintly strigose. Sciitedlum 
ovate, its apex acute. Elytra oblong, strongly punctate-striate, 
punctures oblong ; interspaces plane, slightly convex towards the 
apex, those on the outer side convex for their whole length. Body 
beneath clothed with whitish hairs. 

Biteopidus costipehkis. Breviter ovatus, niger, nitidus ; 
labro antennanimque basi piceis; thorace fortiter punctate, 
interstitiis strigosis ; elytris infra basin transversim excavatis, sat 
profunde punctato-striatis, interspatiis nitidis, pone medium obso- 
lete transversim striolatis, convexis, ad apicem et ad marginem 
exteriorem costatis. Long. 2 lin. 

JIad- ‘Western Australia, Champion Bay. 

Head finely punctured, subopake, space between the eyes broad, 
faintly impressed in the middle with a longitudinal groove; six 
lower joints of antexmse obscure piceo-fulvoiis, the upper surface 
of the basal joint, together' with nearly the whole of the sixth, 
stained with piceous, seventh to the eleventh black ; labrum and 
mandibles' piceous, base of the latter rufous. Thorax convex ; 
sides rounded and converging from base to apex ; basal border 
bisiniiate on either side, basal lobe slightly reflexed, its extreme 
apex narrowly but distinctly notched; upper surface convex, 
impressed just in front of the basal lobe with a short . transverse 
excavation ; strongly and rather closely punctured, punctures 
oblong, interspaces strigose ; strigm crowded at the sides, less 
visible and sometimes nearly 'obsolete' on the middle disk. Elytra 
transversely excavated below the basilar space (the latter slightly 
elevated), strongly and deeply punctate-striate, the strim sulcate ; 
interspaces' thickened, convex, costate towards the apex and on 
the outer disk. ' 
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Ditpopibus ia-Cialis. Breviter o\^atus, iiiger, nitidus ; labro, 
petlibus anteuuisqiie fiilvis, his apice fuseis, fenioribus posticis 
piceis ; tliorace teiiuiter, sub remote pmietato ; eljtris teiiiiiter 
sed clistiiicte puiictato-striatis, interspatiis impurictatis, plaiiis,, 
iis ad iiiarginem exteriorem lev iter convexlusculis. 

3£as facie testacea, vertice uigro-piceo. 

Fmm facie iiigro-piceaj elypeo maculaque- frontali testaceis. 
Long. 1 lin. 

Ilah, South Australia, Gawler Town. 

Head slightly convex, smooth, impressed with shallow punctures, 
sparingly clothed with fine adpressed hairs; eyes large* widely 
separated in the female, rather more approximate in the male ; 
four outer joints of antenna) more or less stained with fuscous. 
Thorax twice as broad as long ; sides rounded and converging from 
base to apex ; upper surface minutely and subromotely punctured. 
Elytra finely piiiictate-striate, interspaces plane, smooth and iin- 
pimetate, those on the outer niai^gin very faintly convex. 
Beneath black, sparingly clothed with adpressed hairs ; a pateli 
on either side of the anterior margin of the mesosternum fulvous. 
Legs in the female stained with piceous. 

Biraopinus Jastsohi. Breviter ovatus, niger, nitidus ; labro 
antennariimqiie basi fulvis, pedibus eiytrisqiie cliaiybeis, his sat 
fortiter punctato-striatis, interspatiis planis, externis coiivexis ; 
capite osneo, thorace nigro"a)neo, sat crebre punctato. 

Mas oculis approxiinatis, fronte angustissinio. Long. 14 liii. 

Ilui. Queensland, Eockhainpton. 

Head clothed with adpressed whitish liairs, brassy green; hibrum 
and four lower joints of antennm fulvous, the remaining joints 
black ; eyes large, occupying nearly ihe whole front in tlio male, 
the space between them in that sex being almost linear ; more 
distantly placed in the female ; clypeus rugose-punctate. Thorax 
convex, nigro-ieneoiis, rather coarsely and rather closely punc- 
tured. Scutelluni hastate. Elytra rather strongly piiiieiate- 
striate, interspaces plane, remotely impressed with hue piincturcB, 
those on the outer margin convex. 

, DiTaopiniTS sehicieoularis, SuJ^r. MS. Breviter ovatim, 
c»ruleo-niger, nitidus, griseo-sericeus ; labro fulvo, dypei margine 
antico antennisque rufo-piceis, his apice infuscatis ; thorace mneo 
vix mieante, subcrebrc punctato; elytris distincte pimctato-striatis 
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interapatiis subcrebrc piiiictatis, internis ad apiceiii, externis totis 
coavexiiisculis ; clialybeis, utrinque fascia lata ciirvata prope 
medium posita, antrorsum ramulos duos emitteiite, fulva; femor- 
ibus anticis basi taxsisque piceis. Long. 2 liii. 

Mai). Australia. 

Head fiaely but not closely punctured, front broad, longitu- 
dinally depressed between the eyes, the latter widely separated ; 
aiiteniise shorter tliaii the head and thorax, rufo-pieeoxis, stained 
on the outer lialf with fuscous ; clypeus obliquely deliexed, faintly 
rugose, the anterior margin rufo-piceous. Thorax clothed with 
adpressed w^hitish-coloured silky hairs, distinctly and rather 
closely punctured ; basal lobe obliquely depressed on either side 
along the basal margin, the space between the two depressions 
forming a narrow longitudinal ridge, which extends posteriorly to 
the apex of the lobe. Seiitelluin glabrous. Elytra clothed with 
sericeous hairs, rather finer and less abundant than those on the 
thorax, firmly but distinctly punctate-striate. 

DiTEOPinns orxtatus, Breviter oyatus, niger, nitidus ; iabro 
antennisque basi obscm^e fulvis ; thox^ace fortiter punctato ; elytris 
tenuiter punctato- striatis, flavis, utrinque vittii sutiirali, inargino 
exteriori, antice obsoleta, plaga transversa basi ad fixa alteraque 
trigonata pone mediuin posita, ssepe ad suturam comiexa, nigris. 
Long. 1|-2| lin. 

Mah. Western Australia. 

Head clothed with adpressed whitish hairs, strongly punctured, 
face between the eyes concave, impressed with a faint longitudinal 
groove ; eyes moderately distant in the male, more widely sepax^ated 
in the female; five lowerjoiixts obscure fulvous, more or less stained 
above with piceous, sixth joint entirely piceons, the rest black. 
Thorax convex ; sides rounded and converging from base to apex, 
anterior angles slightly produced, acute ; basal margin bisinuate 
on either side, basal lobe very slightly dcllexed ; suidkce smooth 
and shining, coarsely but not very closely punctured, punctures 
oblong. Scutellum ovate, its apex acute. Elytra very finely 
punctate-striate, punctures piceous, those on the strim near the 
outer margin more strongly impressed ; interspaces plane, smooth, 
impiiuctate, very slightly convex on the outei' disk ; bright ila- 
vous, a sutural vitta, dilated in the middle, the outer border from 
below the lateral lobe 'to 'the apex, a tx'ansterse patch on 'the 
middle of the basal mai'gin, the margiix itself betw'eeii the patch 
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and the aiituro, and lastly a triangular patch just below the 
of the disk, usually attached to the sutural vitta, black. .Front' 
anterior thighs in the male with a piceous patch. 

Ditrohdus pitlciiellus. Ereviter ovatiis, nigei^ nitidiis ; 
capite thoraceque riifo-fulvis, illo oculis, vertico utrinque anteii- 
liisqiie extrorsiiiB nigris; hoc sat fortiter punctato, iiiargirie basal i 
nigro ; elytris distincto punctato-striatis, interspatiis plaiiis, ex- 
ternis xix convexiuscnlis ; utrinque fascia transversa auto mediuin 
intiis abhreviata, extus ramulmn fere ad basin einitteiite maciilaque 
semiliuiata ante apicem positis, Itete fulvis ornatis. Long. 2 lin. 

Hah. South Australia, Adelaide. 

Head distinctly punctured ; jaws, eyes, and an oblique patch on 
either side of the vertex black; face excavated between the eyes, 
the latter widely separated; five lower joints of antcniue fulvous, 
the rest piceous. Thorax nitidous, bright rufo- fulvous, the basal 
margin edged with black ; surface leather coarsely but not closely 
punctured. Elytra distinctly but not strongly piuictatc-striate ; 
interspaces plane, impuuctate, very faintly wrinkled, those on 
the outer margin very slightly convex ; third stria from, the suture, 
sulcate towards the apex ; e^xtreme apex of elytra coarsely punc- 
tured; each elytron with a ■ transverse band, abbreviated _ at 
the suture, irregularly sinuate ou both its anterior and |)ostcri(),r 
borders, the outer portion of the former dilated and ])roduoed 
upwards along the outer border of the elytron nearly to the base, 
and lastly a semilunate subapical patch, fulvous. Beneath black, 
the prothomx, together with the basal portion of the anterior 
pair of thighs, fulvous. 

DrrBoriBtrs ' sbeknus. Breviter ovatus, postice attet.iuatua, 
convexus, Mvo-piceus, nitidus, auteimis podibusqtie pallidio,iilniB ; 
pcctore, abdoniine, scutcllo, thoracis inarginc basali elytroruinque 
lined suturali nigris ; thorace Iscvi ; elytris tenuiter punci.ato-* 
striatis, striis ad marg,inem lateralem magis fortiter piinei-atia, 
leyiter sulcatis ; interspatiis planis, Isovibus, iis ad latcra coii- 
vexiuscuHs, Long. l|im. 

Hal. South Australia. , 

' Tertex and front smooth, subremotely but' not' deeply puiic- 
, tured ; eyes large, black, broadly separated in the female, less 
distant in the other sex : antenna slender, rather longer .than ilic 
^ he^d and thorax, five outer joi'nts compressed and slightly dilated, 

; ; third, lourth, and fifth equal in length. Hiorax twice as broad at 
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the base as long; sides rounded and converging from base to 
apeig hinder angles produced posteriorly, acute ; basal margin 
bisiiiiiate on either side, median lobe acute, its apex finely notched ; 
above convex, smootli and shining, rather remotely impressed 
with minute punctures only visible under a lens. Seiiteilum 
ovate, acuminate at base and apex. Elytra finely punctate-striate, 
the strise on the outer margin rather more strongly punctured 
and slightly silicate ; interspaces plane, impimctate, those on 
the outer margin convex. Pygidium rugose-punctate, sparingly 
clothed with aclpressed hairs. Prosternum rather longer than 
broad in the male ; in the female slightly transverse. 

Family EUMOLPID^E. 

Genus Teeilltts, Chap. 

Teeillus foveolatus. Elongatus, convexus, cuprens, nitidus ; 
pedibus anteniiisque fulvis, harum articulo ultimo nigro, labro 
flavo ; capite thoraceque crebre punctatis; elytris oblongis, eon- 
vexis, foveis magnis iiumorosis, seriatim dispositis, leviter impres- 
sis, fiindo rugoso-pimcbitis etparcc sericeis, iiistructis ; iiiterspatiis 
nitidis, bic illic inter se reticulatis, ad apicem costatis. Long. 
liii. 

Hah. Western Australia; a single specimen in my cabinet, 
collected by Mr. Biiboulay. 

Head closely rugose-punctate ; clypeas not separated from the 
upper face, its anterior border narrowly edged with metallic 
green, bidentate ; labrum and jaws pale yellow ; anteiiiim nearly 
three fourths the length of the body, slender, filiform, fulvous, the 
apical joint black. Thorax twice as broad as long ; sides rounded 
and converging from base to apes ; above subeyliudrieal, closely 
rugose-punctate. Scutolliim broader than long, sides diverging 
from the base towards the apex, the latter obtusely angiilate ; 
surface closely punctured. Elytra oblong, slightly attenuated at 
the apex, convex, covered with large shallow fove©, arranged on 
each elytron in ten longitudinal rows ; surfaces of these fovem 
rugose-punctate and sparingly clothed with scale-like sericeous 
hairs ; to'wards the apex of the elytra and on the extreme lateral 
border the fovem forming each row are more or less confiuent, 
and run into distinct longitudinal grooves; interspaces nitidous, 
coarsely wrinkled and irregularly reticulating on the interior twm 
thirds of the disk ; on the hinder third ^and on the outer border' 
they' form longitudinal eostie. 



470 


ME. J. S. BA.LY OJf aKN-KE.V AMD 


Teeil'Lus SQITA.MOSUS. Eloiigafciis, cyliiidriciiB, iiigcrj iiitidus, 
deuse albido squauiosLis ; labro anteniiisqiio pieoo-fiilvisj, 'Im ex- 
trorsiim, tibiis tarsisqiie auticis pieeis ; tboraeo siibremote pime- 
tato; elytris sat fortiter punctatis, interspatiis traiiSYerBiui riigii- 
losis. Long. liri. 

Mak Western AnstraJia, Nichoi Bay. 

Body densely clothed with adpressed white scales. Head 
rather strongly but not very closely punctured, clothed with long 
slender adpressed white scales ; eyes prominent, rotiindate-ovatc, 
slightly sinuate; antennm slender, more than half the longfcli of 
the body, second joint short, obovate, the third and fourth each 
twice as long as the second, equal, the fifth and sixtii rather 
longer, also equal. Thorax twice as broad as long ; sides rounded 
and diverging at the base, thence obliquely converging to the 
apex, slightly sinuate just behind the middle; above subcyiindrical, 
excavated on the basal margin just in front of the scutellum, 
impressed, but not .very closely, with deep round punctures, 
clothed with similar scales to those on the head. Scutelliiin 
broader thaiX' long, its apex broadly rounded. Elytra broader 
than the thorax, parallel, subacutely rounded at the apex, dehis- 
cent at the sutural angle; above cylindrical, coarsely punctured, 
the interspaces transversely rugulose; surface clothed with elon- 
gate-ovate, very acuminate scales ; besides these, scattered here 
and there, are a feiv very long, slender, thread-like, erect hairs. 
Body beneath and legs densely clothed with linear scales. 

TEBiniiUS rEEPLEXiTS. Elongatus,subeylmdricus,pubo adpressa 
squaineiformi albida dense vcstitus ; subtus piceiis, pedibiis abdo- 
mineque pallid! oribus ; supra cuprous, labro antciiiiisqii(3 fulvis, 
Iiamm articulis ultimis apieo infuseatxs ; thoraee teiiuitcr, sub- 
remote punctato ; elytris subcrebre puiictatis, interspatiis trims- 
versim rugulosis, ^ Long. 2| Hn^ 

Mak Western Australia, 'Nichol Bay, 

Body densely clothed with linear, adpressed, scale-like hairs. 
Head exserted, vertex and front remotely and finely punctured, 
impressed in the middle with a shallow longi^dinal groove ; 
dypeus . rather more strongly punctured than 'the upper face; 
antennie more' than lialf the length of the body, slender, entirely 
fiMfdrm, fulvous, the apices of the five or six outer joints stained 
wiih/fuseotisj eyes^ ovate-rotundate, entire. Thorax twice^ as 
broitd/aBdong';', Mdes regnlarly rounded ; ' above convex, nitidous, 
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finely and remotely punctured. Scutelluni transverse its apex 
broadly and obtusely rounded. Elytra broader tliaii tlie tliorax, 
oblong, parallel ; above convex, rather closely pimetured, inter- 
spaces transversely riigulose. 

Terillits BcTBoirnYri. Snbeloiigatus, siibcylindricus, obscure 
seiieus, dense albido-sqiiamosus ; labro, antennis pedibusqiie rufo- 
pieeis ; tboraee subcyliiidrico, sat remote, mediocriter piinctato ; 
elytris tenuiter punctatis, interspatiis ante medium traiisversim 
rugulosis. Long, 3 lin. 

Hah. Western Australia. 

Body densely clothed with adpressed scales. Head ex sorted, 
broad, distinctly but not strongly punctured, surface closely 
covered with long, white, adpressed scales ; elypeiis broader than 
long, sides convergingtowards the apex, the apical border obsolete; 
eyes large, remote, prominent, subrotundate, their inner border 
slightly sinuate; aiitennm not lialf the length of the body, 
slender ; jaws black. Thorax nearly twice as broad as long ; sides 
nearly parallel behind the middle, slightly converging in front ; 
above suhcylindrical, snhremotely punctured, densely clothed 
with adpressed scales, a longitudinal space down the centre of the 
disk, and another, less defined, on either side, nearly glabrous. 
Scutellum much broader than long, its sides diverging from the 
base towards the apex, the lattei' broadly and obtusely roundech 
Ely tra scarcely broader than the thorax, their sides parallel, their 
apices conjointly, subaeutely rounded ; above subcylindrical, 
irregularly punctured ; interspaces on the anterior disk trans- 
versely rugiilose ; surface closely covered with wdiite and pale 
fuscous scales, arranged in broad, ill-defined vittse, leaving on each 
elytron three ox' four nearly glabrous longitudixial spaces. 

Teeillus tittatxjs. Elongatus, convexus, ciipreus, nitidus, 
pube subdepressii. grisefi vestitus ; antennis, tibiis tarsisqiie pieeis; 
thorace rugoso-punetato, utrinque excavato, disci medio macula 
trifida, et ante medium serie transversa punctorum nitidoriirn in- 
structo ; elytris rude punctatis, utrinque infra basin fovea magna 
excavatis, interspatiis transversim , elevato-strigosis, vittis non- 
nnllis interruptis, prope' apicem magis' elevatis, instructis. Long. 
2J lin. 

Hah. Queensland, Eockhampton. 

Head rugose-punctate, clothed with long, siibdepressed, silky 
hairs; clypeus wedge-shaped, dess closely punctured than the 
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up-per part of the face ; eyes prominent, siibrotundate, distinetlj 
notched ; aiitoiinm half the length of the body, iiliforiii, six lower 
ioiiits pale piceoas, the five outer ones iiigro»piceoiis. Thorax 
about one half broader than long; sides rounded, converging in 
front; above convex, coarsely punctured, rugose, impressed on. 
either side with a lai'ge deep fovea; on the niiddlo of the disk is 
a slightly raised, ill-defiuod, smooth and shining triPid patch, 
and ill front of this are six small, shining, impuiietate spots, 
arranged in a transverse curve. Scutellum broader than long, 
its apex broadly rounded, its vsurface glabrous, finely but not 
closely pimetiirod. Elytra broader than the tliorax, oblong, at- 
tenuated at the apex, the latter conjoint!}^ siibangixlate ; above 
convex, coarsely and closely punctured; interspaces irregularly 
thickened, transversely strigoae on the anterior disk ; on each 
elyt.ron are four or five raised, smooth and shining vittse, only 
slightly elevated and ill-defined on the anterior disk, interrupted 
towards the apex and forming short, strongly -raised ridges; on 
each elytron below the basilar space is a large deeply-excavated 
fovea. 

Grenns G'ELOPteba, Balf. 

G-ELorTEBA laN’EO-KiTEisrs. Oblonga, eonvexa, siibtus picea, 
iBiieo-tineta ; supra a^nea, rufo-aureo tiucta, aiitennis nigrls, basi 
piceis ; tlioracecrasse,iiTegulariter punctato,lateribiis tridentatis ; 
eljtris sat profuncle confuse puuctatis, puiictis ad apieem imuus 
fortiter impressis ; interspatiis transversiui riigosis, apieem versus 
magis elevatis et loiigitudinalitcr subcostatis. Long. 3|-5 iin, 

Mah. /Western Australia. 

Head ' enpreo-igneous, rugose-punctate, front impressed with 
a fine longitudinal groove ; clypeus wedge-shaped, well defined, 
its surface less closely and less coarsely punctnrod than the rest 
of the head; antemuB equal to the body^in length in tlie male, 
shorter in the female, filiform, not tliickened towards tho apex, 
third and foiirtli joints each twice the length of the secoiul, (Hpial, ; 
four lower joints piceoiis, the rest black. Thorax more than twice 
' as' broad as long; sides rounded, tridentate, the anterior border 
narrowly, the hinder one broadly margined ; above convex, caarBcly 
, and'' irregnla,riy punctured, the punctures less' crow^ded'on the 
disk; whole surface deeply tinted with coppery red. Scutelluni 
semioblong-ovate. Elytra broadly oblong, much broader than 
the thorax, coarsely and, irregularly punctured, the punctures 
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towards tlie apex finer and much less strongly iiiipreased ; inter- 
spaces transversely wi’inkled, more strongly thickened near the 
apex, and there forming raised longitudinal rows. 

C3-ELOPTBEA YESTiTA. Ovuta, valde conrexa, picea, nitida, puhe 
adpressa grisea vestita,pedibus antennisque pallidis harum articulo 
ultimo nigro ; tliorace transverso, inde punctato, lateribus triden- 
tatis ; elytris crasse punctatis, punctis ad apicem striatim disposi- 
tis, interstitiis siibcostatis. Long. 3 lin. 

Mob, Port Bowen. 

Head closely and coarsely punctured ; front concave between 
the eyes ; clypeus trigonate ; antennae slender, three fourths the 
length of the body, third joint three times the length of the 
second, the eleventh joint- black. Thorax twice as broad as long ; 
sides rounded, armed with three stout acute teeth ; above trans-. 
versely convex, coarsely punctured. Elytra much broader than the 
thorax, convex, coarsely punctured, the punctures towards the 
apex arranged in longitudinal rows ; interspaces between these 
rows subcostate ; on the anterior disk are also several slightly 
raised costas. 

Genus Bhypaeiba, Baly, 

Bhypaeida maculicollis. Oblongo-ovata, convexa, pieeo- 
nigra, nitida, supra rufo-castanea, antennis (basi excepta), thoracis 
maouHs duabus, transversim positis, elytrorumque plaga magua 
communi a basi fere ad apicem extensa, postiee attenuata, nigra. 
Long. 2 1 lin. 

Sah . ' Queensland, Eockhampton. 

Clypeus coarsely punctured, not distinctly separated from 
the face, its anterior border deeply concave-emarginate 5 vertex 
nearly iinpunctate ; front faintly impressed with a longitudinal 
groove ; antenn© witli the three lower joints riifo-fulvous, the 
fourth piceous, the rest black; third joint one third longer 
than the second. Thorax nearly' twice as broad as long ; sides 
rounded, ' converging in front ; anterior angles armed with a 
small obtuse tooth; above convex, smooth and shining, remotely, 
impressed with minute punctures, only visible under a lens; 
placed transversely on the disk, but rather nearer the ' anterior 
border than the base, are two large black patches. Scutellum 
semirotimdate-ovate, piceous. Elytra broader than the thorax, 
oblong, convex, faintly excavated below the basilar space, regu- 
larly punctate-striate, the punctures coarser and more deeply 

Lira, JOUElsr. — ZOOLOGY, VOL. XI 11. 39 
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iiiipressed on tlie anterior disk, finer behind the middle ; inter- 
spaces plane, very remotely impressed with minute pimetnres, 
only seen niider a lens. Body beneath shining' iiigro-pieeoiiR, the 
claws pale piceoiis. Hinder thighs armed beneath with a miniito 
tooth. 

Hamily CHETSOMBLI3)J2. 

Glenns Cxclokotda. 

Corpus late ovato-rotmidatum, valde convexum, apterimi* Ouput 
in thoracem insertum ; oculis angustatis, elongatis, reraotis ; mi- 
tennis corporis dimidio brevioribus, ad apicein vix incrassatis ; 
clppeo ^ profaiide et oblique ineisa, ? semper traiisversim 
trnncato ; palporim maxillarium articnlo ultimo ovato. Thoruiic 
trans’versus. Soidelhm trigonatnm. JClytra coiivexa, regula- 
riter punctato-striata, lateribus ante medium inodiee lobatis, 
limbo inflexo lioriziontali, piano. Pedes robiisti; ungumdis in- 
ermibiis. canalicnlatum, antice in proecssum obtn- 

sum breviter productum ; metdb%dis anticis apertis. 

Type Cgclonoda pilulay Clark (Chaleomela) . 

The present genus is separated from OJmhomela by its apterous 
body, closely united elytra, and by the distant, narrow, and 
elongate eyes. The males are distinguished by the remarkable 
forms of tlie elypeus : in G, pilula and suhpmictata of Clark (the 
only species in which the male is known to me) the anterior border 
of the 'elypeus is obliquely incised by a broad angular notch, 
commencing close to the insertion of the right antenna, and 
extending more than halfway across the segment; tlie lower 
margin of the notch is developed mto an obtuse lobe, thickened 
at the base, and produced obliquely forward, concealing (when 
viewed from above) ihe greater portion of the labrura. 

' GrenUS’PABAMMA* 

Corpus elongatum,' parallelum, eonvexum. Caput exsertum ; 
oGuUs remotis, prominulis, elongato-ovalibus ; antennis filiformi- 
bus, corporis dimidio mqualibus; ^jnaxilkribuB articulo 

' ultimo .trigonato, apice late truncate. ‘ Thorasa transyersus, late- 
ribus ,, irregulariter erenulatis. Soutellmi irigonatum. Elgtra 
tiaoraci mquilata, parallels, confuse striatim punctata. Pedes 
mediocres; unguioulis SLCxxtQ appendiculatis. Prosternum nieso- 
stemo ^quilatum, apiee vix ampli^^tum, dorso canaliculatum 5 metm 
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hulis anticis apertis. Mesosternum transversum. Ifetasiermm 
apice immarginato, lateribus linea impressa instriictis. 

Type ^araUptafoveicollis, 

This genus is intermediate between CalomeJay Hope {Australica^ 
Chevr.), and Car^^sfeci^mihii in the toothed claw it agrees with 
the former ; in the narrow elongate form and in the emargiiiate 
apex of the metasterniim with the latter ; it differs from both in 
the crenulate lateral border of the thorax, 

Pabalepta foteicollis. Elongata, parallela, subcylindrica, 
nitidaj siibtus obscure nigro-mnea; supra obscure viridi“senea, 
cupreo-violaceo iiitens, anteimis (basi piceo excepto) nigris ; 
thorace niodice convexo, ad latera denscj disco minus crebre^ 
foveolato-punctato, interspatiis rude elevato-reticulatis ; lateribus 
irregulariter sed leviter crenulatis ; elytris sat crebre striabim 
puiictatis, interspatiis leviter rugulosis, ad ax^icein leviter vittatis. 
Long. 4-5 lin. 

Kah Hew South Wales, 

Head closely rugosa-punctate ; antennas slender, four lower 
joints obscure piceous, the rest black. Thorax twice as broad as 
long ; sides straight and nearly x^arallel from their base to beyond 
the middle, thence rounded and converging to the apex, the 
anterior angle slightly produced, acute; lateral margin irregularly 
crenulate * ; surface moderately convex, closely covered on 

the sides, more distantly so on the middle disk, with large, deep, 
foveolate punctures ; interspaces nitidous, elevate-reticulate ; disk 
with several distinctly raised, irregular, impunctate patches. 
Elytra scarcely broader than the thorax, parallel ; above convex, 
very slightly excavated below the base, aciculate-punetate, the 
punctures closely arranged in longitudinarrows, those on the 
inner disk geminate ; interspaces rugulose, transversely strigose 
before the middle, elevated into faint vittse towards the apex, 

Eamily HALLEBUCID 

Subfamily Halticiit.®. 

Genus Plattoepha. 

Oorpm elongate -ovatura, convexum. Gapwt subtrigonatum, 
inter ocuios planum ; mtemis ad caput cum tlioraco vix mqui- 

* These creftulations vary in. degree, and are 'occasionally almost entirely 
wanting. • * ' 
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lorigis, extrorsum p^mlo incrassatis, articulia subturbi- 

iiatisj ultimo rotund ato-ovato ; ocitlis remotis, ovalibus, integris ; 
Carina et encarpis obsoletis. Thorax trail sversiiSj transversim 
eonvexiis. Mlytra anguste oblongis, parallelis, tliorace vix latiora, 
modice convexaj punctato-striata. Tedes breveSj robust! j aoxis 
anticis prosterno seqiiialtis ; femoribiis antieis quatuor modice, 
posticis valde inerassatis ; tibiis a basi ad apieeiii iiicrassatis, apicc 
spina acuta armativS ; dorso profunde canaliciilatis, sulci iiiargiiii- 
bus vix ante apicem dente aeuto armatis. Tarsis posticis apici 
tibiariim inaertis ; unguiculis appendiculatis. Frostermim planum, 
apice diktatiiin ; acetahidis anticis integris. 

The extremely short antennae, the short robust legs, the flat- 
tened face between the eyes, together with the absence of any 
thoracic grooves, will separate Flatyceplm from any allied 
genus, 

Plat'scepha eximta. Elongato-OTata, convexa, flava, iiitida, 
sentello, antennis extrorsum femoribnsque posticis apice fnsco- 
piceis ; capite (antennis exceptis) pallid© rufo-piceo ; thorace 
fulvo, tenniter punctate ; elytris nigris,^ margine lateral! ante 
medium anguste rufo ; sat fortiter punctato-striatis, interspatiis 
planis, leviter ruguloso-punetatis. 

Var. A. elytris fusco-pieeis, margine extemo late flavo. Long» 
2 lin. ' 

Ilab. Western Australia, Nichol Bay. 

Head smooth, nearly free from punctures ; surface flat, carina 
and encarpse entirely obsolete, the interocular spaces being only 
indicated by a faint line on the upper margin ; iabrum flavous ; 
antennm with the six lower joints flavous, the rest fuscous ; hasal 
joint moderately, the second slightly thickened, second and five 
following joints nearly equal in length, the fifth to the seventh 
gradually increasing in width, slightly flattened, trigonate, the 
eighth to the tenth very slightly compressed, subturbinate, the 
eleventh rotuiidate-ovate ; eyes remote, shining black. Thorax 
nearly twice as broad at the base as long; sides rounded and 
diverging at the extreme base, thence obliquely converging to the 
apex, anterior angles slightly produced, very obtuse, ■ the hinder 
ones nearly obsolete; upper surface minutely and distinctly 
" punctured, the puncturing only visible under a lens* Bcutellaiii 
; bix)ader dhan long, its apex broadly rounded* Elytra oblong, 

^ moderately convex, distinctly punctate-striate, interspaces finely 
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rugulos© and finely punctured. Tibise stoutj increasing in thickness 
from base to apex, tbeir outer surfaces broadly grooved, margins 
of t)he groove in tbe four binder tibiae eacb armed just before the 
apex with an acute tooth ; outer border of tbe groove on tbe 
front pair armed with a similar tootb ; binder tibia equal in 
length to tbe femur. 


Genus Absipoba, Eriehs. 

Absipoba piceipbs. Elongato-ovata, convexa, cuprea, nitida, 
pedibus piceis ; antennis corporis dimidio vix brevioribus, ad 
apicem incrassatis, nigris, basi piceis ; tborace crebre punctato, 
basi utrinque sulco brevi perpendiculari impresso ; elytris tenuiter 
punctato-striatis, interspatiis planis, tenuissime punctatis. Long» 
2 lin. 

Mah. Western Australia {Duboulay), 

Head trigonate, rugose ; carina slightly raised, ill- defined, 
acuminate at base and apex ; encarpae Undefined,, transverse, not 
contiguous ; front impressed on either side with a deep groove, 
which runs obliquely upwards along the inner border of the eye ; 
antenna nearly half tbe length of the body, six outer joints 
thickened and forming an indistinct elongated club ; six lower 
joints piceous, the rest black. Thorax rather more than 
twice as broad as long at the base ; sides straight and parallel 
behind the middle, thence rounded and converging to the 
apex, anterior angles oblique, thickened, obtuse ; basal margin 
faintly sinuate on either side the median lobe, the latter scarcely 
produced, broadly truncate ; upper surface rather strongly and 
somewhat closely punctured ; base impressed on either side, at 
some distance from the lateral margin, with a deep, slightly 
curved, perpendicular groove ; in the middle between these grooves 
is a faint indication of a transverse groove. Scutellum trigonate. 
Elytra ' rather broader than tbe thorax, ovate, attenuated towards 
the apex, convex, finely punctate- striate, the punctures rather 
stronger on the basal half of the surface ; interspaces plane, 
minutely but not closely punctured. Eegs piceous ; hinder thighs 
moderately curved, lower half of upper surface only slightly 
grooved, . 

Yery similar iu'form to A, conmia^ Germ. : more robust and 
less elongate' than that insect, tbe antenna) shorter and miicli 
more incrassated towards their apices. 
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Genus (Ehionychis, Latr. 

CEjdiontohis Howittii. Ovata, coiwexa, nitickj siAtus picea^ 
pectore abdomineqne piceo-fulvis ; supra nigra, eljtris metallico- 
purpureis. Long. 2 lin. 

Sab, Hew South Wales, Sydney. 

Head short ; carina plane, its surface impressed with a faint 
longitudinal groove ; clypeus abruptly indexed, shortly semi- 
lunate, its surface concave ; encarpse contiguous ; antemise mode- 
rately robust, much less than half the length of the body. 
Thorax nearly three times as broad as long ; sides reflexed, con- 
verging and slightly rounded from base to apex, the hinder angles 
acute, the anterior curved slightly outwards and forming an 
obtuse tooth ; disk smooth, impunctate. Elytra broader than the 
thorax, very finely but not closely punctured ; interspaces smooth, 
and shining, faintly wrinkled below the base; reflexed lateral 
margin narrow, impressed with a single row of coarse punctures. 
Hinder tibia short, its outer surface armed just before the apex 
with a short tooth ; basal joint of hinder tarsus shorter than the 
two following united, claw strongly inflated. 

Genus Sphjbeophyma. 

OoTjpim rotundatum, valde convex um. Cafut parviim, thoraci ad 
oculos insertiim ; oculis magnis, elongatis, intus leviter sinuatis ; 
antennis proximo insertis, thorace paulo longioribus, filiformibus, 
inodice robiistis ; articulo basali elongato, paulo incrassato, leviter 
curvato, secmido brevi, ovato ; emarpis subtrigonatis, contiguis ; 
Carina lineariforrni. Thorax transversus. Bcutellim parvum. 
Ehjtm thorace multo latioiu, punctato-striata, limbo inflexo dila- 
tato, margine exteriore deorsum produeto. Tedes breves ; cosis 
anticis prosterno mquialtis ; femorilm postieis valde incrassatis ; 
tiUk anticis quatuor apice muticis ; UUk postieis crassis, paulo 
recurvatis, apice in processum acutum prolongatis, dorso piano, 
ante apieem spina valida subclaviformi, apice siibacuta, armato ; 
iards postieis tibiarum dorso, vix ante apieem, insertis, articulo 
basali cacteris longiore ; unguicuUs appendiculatis. Trodernum 
planum, postice ad metasternum productum, aeetahdis anticis 
integris. ; Mesodermm occult urn. 

" which I have established on a remarkable insect 

collected at Eockhampton by Mr. Simon, is nearly allied to 
' it may be known from that genus by the 

-punctate-striate elytra. 
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SPHiEEOpHYMA SiMOHi. Eotiindata, Talde convexa, flaya, Hitida, 
oculis nigrisj femoribus posticis piceis ; tborace sat crebre teniiiter 
piinctato ; elyfcris tenuiter pimctato-striatis, puHctis in striis 
confuse dispositis, interspatiis planis* Long. 1| lin. 

Sah. Queensland, Eockliainpton. 

Eyes large, black, occupying a considerable portion of the 
face ; autenn® nearly contiguous at tbeir insertion, being only 
separated by the linear carina, wbicli extends downwards across 
tlie large triangular clypeus, and nearly readies the anterior 
border of the latter ; eiicarpfB slightly raised, ill-defined. Thorax 
nearly three times as broad as long ; sides very obliquely con- 
verging from base to apex, anterior angles thickened, slightly 
produced, very obtuse, hinder angles rounded; basal margin 
oblique and hisinuate on either side, the median lobe slightly 
produced, broadly and obtusely rounded; surface rather closely 
but finely punctured. Elytra much broader than the thorax, the 
shoulders broadly rounded ; upper surface very finely punctate- 
striate, the punctures (in some specimens) piceous ; interspaces 
plane, impressed with punctures equal in size to those on the 
stria 3 themselves ; outer margin broadly dilated, irregularly punc- 
tured. 

This insect, like the species belonging to Motschulsky^s genus 
Ar^opktes^ has quite the facies of a Ooccmella, 


Observations on British Polyzoa. By Chaeles WiniiiAM 
Peach, Esq., A.L.S. &c. 

[Bead Juno 7, 1877.] 

(PnATE XXIII.) 

ScmpocELLARiA — Although this is common and well 

known, I am able to add a little to its history. On the lOih of 
J une, 1876, 1 got a nice specimen at l^owhaven, on a sponge ( Jlh- 
Uolwiidriaimmoea) from the Eirth of Eorth. From a desire to know 
how it moored itself to this soft body, I carefully exanained At, 
and cut open the sponge," and found, as I thought, curious sponge- 
spicules, differing from all I had previously seen. On tearing the 
Sorupocellarm from the sponge, I at once saw what I took for spi- 
cules were actually the tubulous root-fibres ’ ^ of the BcrupoGeUarm ; 
here, then, was a new fact to me. Hitherto I had always considered" 
these tubulous root-fibres ” as smooth, witb a disk, for adhesion to 
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any thing, at the lowest eud; in this ease they were armed with 
Btoiit hooked spines where they were buried in the sponge, the 
points of the hooks bent- towards the zoophyte, like the flukes of 
an anchor pointing towards the bow of a ship when the cable 
is stretched tight. These hooked spines are shaped like the thorn 
of a rose-tree, and surround the “ root-fibres^’ in a rather irregu- 
lar manner, and when dragged out of the sponge tliey hold in 
their grasp numbers of the sponge-spicules; this at once explained 
why tliese root-fibi^es ” were armed with hooks, and the points 
bent towards the zoophyte (see PI. XXIII. fig. 1). 

In March of the present year (1877) I got another specimen from 
the same locality, and found that the spines &c. were constant under 
similar circumstances. Peeling much interested in the discovery I 
resolved to follow it np, and fortunately turned up from my hoards 
a specimen of Canda rejytms, collected in Cornwall before 1840 ; 
it is also attached to a sponge. , On examination it shows similar 
hooked sj^ines on the “ tubular root-fibres ” (fig. 2), In the hope of 
confirming this with a Scotch specimen I got Oanda reftms from 
Newhaven, unfortunately not on a sponge, but on Mustrafolmcea : 
here the hooks are absent ; but ’ the tips of the root-fibres ’’ 
are furnished with short radiating processes spread out at right 
angles, and from these, short disk-like processes are inserted into 
the openings and body of the cells of the Mustm, thus giving 
a firm grip on this larger fan-shaped and firmer support, and 
enabling the zoophyte to ride safely in a storm (see fig. B), 

Here, than, w^e have curious instances of things low (but are 
they low P of course I hope that you will take this by comparison 
only) ill the scale so well adapting themselves to changed cir- 
cumstances as to secure their safety and preservation. In no 
w’’ork on British Zoophytes can I find any notice of these hooks. 
Brof. Busk has figured, in the ‘ British Museum Catalogue ' of 
'Marine , Poly zoa/ parti, pi. xxiv., a Serupocelhriu Maemdrei^ 
from 'the coast of Spain, and described it at page 24 as having 
Badical tubes hooked f ’ and at page 25 he mentions BerupooeUaria 
feros^ from Bass’s Straits, as ‘‘ hooked like B. Maemdrei.'*^ These 
instances, however, are not British. I hope to follow out this 
'discovery when the weather becomes settled and w^armer. 

Bsohara Skene% var. tndens, Busk. — ^Although I have known 
this': variety for many years, it is only a short time ago that I was 
" of,, Professor ‘.Busk’s .paper in t-lie ^ Magazine of Natural 
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History/ 1856, in wMcli lae has figured and described the above 
named from Korway and Finmark, collected by the late Mr. 
McAndrew. In 1860 I obtained at Wick, W.B., a specimen from a 
fisherman’s line hooked up from deep water ofi' the Caithness coast 
in 80 fathoms- In the same year I got a second specimen at Lath* 
eron 'Wheel, from the same locality, also from a fisherman’s line. 
I procured a few more (three or four) specimens daring my resi- 
dence at Wick ; however, they are very rare. All of them answered 
to Mr. Busk’s description, with one exception ; this, I fancy, he sus- 
pected, for he writes unarmed?'’^ in his description. Mine are 
armed with two delicate supines on the distal Up, and when mewed 
from the front show as if there were one on each side of the central 
rostrim (see PL XXIII. fig. 4) ; and thus his note of interrogation 
was warranted. These spines are generally seen on the last- 
formed cells, rarely on the central ones ; they are so very delicate, 
and thus easily knocked off. The common form occurs off Caith- 
ness ; in fact at every part of the east coast of Scotland where I 
have resided. I have one much w'orn specimen of the variety 
from the Out Haaf of Shetland, dredged by Hr. G-wyn Jeffreys in, 
1864. This, then, is now added (for the first time I believe) to the 
British list. 

Mschara rosacea. — This is another species described in the same 
paper as the above from Norway, by Prof. Busk, and was first 
added to the British list by the Rev. A. M. Norman, and described 
by him in vol. viii. of the ' Microscopical Journal/ pi. vi. figs. 10-21 

On Stones and Shells from Loch Eyne ”). I have the pleasure of 
recording it from a new locality, dredged off Shetland by Hr. 
Jeffreys in 1864, in from 80 to 100 fathoms, and recognized by 
myself as new. The first specimen I found I sent to the late Mr. 
Alder, who could make nothing of it, from its being nearly covered 
by two species of well-known Lepralia ; very little of the original 
could be seen. Not being able to get out last year (winter of 
1876-77), I amused myself by looking over sand and broken organ- 
isms, and found two more small, well-worn, but characteristic 
Bpeciraens, showing the cells ^c. sufficiently well for identifica- 
tion. The specimens are all unattached. This, then, is an addi- 
tion to the fauna of the east coast of Scotland. 

Escharastellata, Peach, n, sp. (PL XXIII. fig. 5). — This is another 
specimen dredged by Hr. Jeffreys in 1864off Shetland; I noticed 
it at the time we 'were there, and fixed it on a ticket, with locality 
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and date ; it occurred in sand amongvst many fragments of E^chara 
of various kinds. Up to December last it liad quite escaped my 
memorjj wben it turned up again, and was instantly recognized* 
So far, it is tlie only specimen of it I have seen, nor can I find 
any tkiiig like it noticed in any wnrk I have access to, or gain any 
information about it from other naturalists. Iain, liowever, most 
anxious to learn all I can about it. I have provisionally named 
it ; it is evidently a piece of an Eschara. It is flattened on the 
sides, with cells on botli sides. In section the cells may be seen 
at the ends in two rows in tbe centre,’ separated by a thin division, 
the side walls of the cells resting on the centre of the body of 
each opposing cell ; these cells are surrounded by a border of 
striped coral matter, as in a section of EscJiara Skenei, &c. The 
cells are arranged in an irregular quincuiicial manner, running 
obliquely all round the stem. The mouth of the cell , is slightly 
raised, and slopes gently downwai'ds; the border thick, with a 
slit-like opening in front extending a short way down the cell ; 
it is also surrounded by buttress4ike projections, and in the spaces 
between them are perforations, apparently open ; the whole of the 
cells are thus surrounded, giving the specimen a stellate appear- 
ance, and thus the specific name (see sketch modified by Mr. 
Busk from specimen, fig. 5, forwarded him). It has a fresh 
appearance, like that of the other well-known EscJiara found with 
it, a little abraded, but has not a semifossil look'h 

Eiseopora meandrlna^ Peach, n. sp. (PL XXIII. figs. 6-8).— This 
is also from the Out Ilaaf, Shetland, dredged by Dr. Owyii Jeflreys 
in 1864. It is generally attached to Eseliara, especially E, cervE 
corniSy rarely on stones or shells, never in an adnate manner ; for 
when first fixed it forms a thin plane j)latform ; this is thickened 
and extended as the polypidom increases, and its edge is turned 
upwards or downwards, spreading and accommodating itself to tlxo 
rounded stem and all the sinuosities of its support, even to bend- 
ing round so as almost to conceal it, leaving, however, a space 
between it and its support (see fig. 6, dm)» The upper face is 
waved and undulating, and reminds me of a contoured map, 
showing the hills and valleys. It is traversed by ridges of cells, 
surrounding in a meandering way depressed smooth, spaces like 
little fields j these ridges and cells and spaces give a meandering 
look ' to' the whole, like the' brain-coral. These little , fields are 
; ' [This i& probably a variety of one of the different species confounded 'Witb 
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pitted witli small liexagonal depressions. Tlie other parts of the 
specimen, where the ridges run, have also these hexagonal de- 
pressions, hut larger, with basin-like depressions, and at the 
bottom are perforated with a central opening j the ridges are 
also larger and higher : the mouths of the cells are inuch raised? 
with a long pointed iniicro, the point often hollow and bending 
over a little, like the tip of the beak of a bird (fig. 7) ; these cells are 
in the centre of the ridges, and "when denuded of the mucro form a 
chain of elongated cells (fig. 8) ; they are not in straight lines, hut 
meander over the face of the specimen, accommodating themselves 
to the irregularities of the elevations and depressions by longer 
or shorter ridges. 

It is pale cream-colour on the ridges, nearly white in the de- 
pressed spaces. I may remark that the mucro on the raised cells 
is never bifid or trifid, the rows of cells always meanierinff from 

earliest state; nor does it rise into a dome shape, nor are the 
pores at the bottom stellate as in D. liispida. There is another 
peculiarity in it — ^that of repairing injuries and of laying a new 
layer of cells over the lowest series (specimen exhibited at the 
Society’s Meeting)* I have carefully examined the works of John- 
ston, Busk, Alder, Couch, Hineks, Smith, &c., and find nothing 
altogether like it ; in fact the difference between it and D. liispida 
is so great that I feel justified in making it a new species. After 
all, should it be thought that I am wrong, I shall still consider it a 
good variety, and thus then it will be D. Mspkh, tslt,' meandrim* 

Bomopora trunmta^ Jameson,— This is, I believe, the true, D. 
tfimmia of Jameson and Borbes, but not of Bleming nor Busk. 
My specimens were brought up by the fisher’s lines from about 
80 to 100 fathoms, in the Out Haaf, Shetland, in 1804; they are 
on rather large rounded stones, and from the same locality as 
those got by Jameson and Poi*bes. Meniing describes his as 
“ about 1 inch in height, , . . the head stellate.” Busk says, “ Zoa- 
rium simple or Icbed (proliferous) ; cells disposed in twelve to 
fourteen' elemted biserial mys on the, rounded extremity of the 
trunk or lobes,” and in his pL xxxi. of the Catalogue of Marine 
Polyzoa,’ part iii, 1875, 'in several 'figures has shown the ^‘proli- 
ferous ”, state and elevated truncate biserial rays. The figure of 
Borbes^s specimen given in vol. ii. of the second edition of John- 
ston’s ‘ British Zoophytes,’ plate xxxiii. figs. 1, 2, and the descrip- 
tion given in vol. i. p. 271, of the same work, help to confirm my, 
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opinion; I quote only tlie following : — Tuhdaria trmcata lias 
been described as beinff branched^ wHcli it never trulg is; but 
two or three individuals may grow on a primary polypidiim so 
closely together that they coalesce at the base, and dying, new 
corals rise from the dead individuals, and thus give the polypidum 
a branched or nodulous aspect ... It is a solid coral.’’ 

Forbes’s speeinieiis were about two tenths of an inch in height, 
mine never more than five tenths of an inch. 

The cells are all nearly of the same shape and radiate in the 
same manner as seen in D. stellata^ are more polished, and alto- 
gether the walls are much thicker ; in fact the polypidom is alto- 
gether so, it never rises into branch-like forms, nor do the largest 
cells on the upper part of tlie midges become truncated. I have 
seen four low rounded tips side by side on the earliest base : the 
base is thin, and at first slightly pitted and firmly attached to the 
stone ; it soon becomes strongly reticulated and met by a' raised 
step-like ridge, in the vertical front of which are groups of rather 
large and tali cells, three or four in a group, forming a lace-like 
border, crennlated on the upper part, and from these' crenulations 
spring the thirteen or fourteen rounded 'lih-like rows of cells" 
which run up to near the top, where they die out and leave a 
slight depression. From the broad thin base and the pretty 
sweep the ribs take, with the rounded top, I am reminded of the 
round-polled hat so fashionable ever since the late Prince Albert 
wore a miner’s hat-cap ” when with the Queen in the under- 
ground workings of the Boyal Bestormal Iron-Mine, at Lost- 
withiel, ComwalL I may mention that this species is much rarer 
than the next and, as far as I have seen, found only on stones. The 
one figured by Forbes A^as also on a stone- ' It occurs to me that 
some may think that the dwarfed state, thick walls, rounded ribs, 
and total absence of Fhe truncated erowti of vertical cells of this 
species might Fe caused by the stones being rolled about in storms 
or by tides. Such, I, am convinced, could not be ; for in addition 
to the Domopora, I got from the same stones my finest and best 
examples, of am cermeornisy and moat beautiful examples of 
Sormra borealis y all in a most perfect state, with ©very branch 
intact, proving tranquillity in their home. 

3(mopoTa (JDefranceid) sfellata (GFoldfi). — This beautiful species 
1ms been confounded with the true Domopora trmcaia of Jameson, 
Forbes, and Fleming,. It is ^cerfcainly nearest to If leming’s description , 
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about an inch in heiglit . , . stem round, branched, ending with 
enlarged globular heads, radiated with plates of united vertical 
cells.’’ Busk has well figured and described it in the ‘ Annals and 
Magazine of Natural History,’ 2nd series, vol. xviii. p. 36, pL i. 
fig, 9, from the coast of Norway, "and in his ^ Catalogue of Marine 
Polyzoa/ part iii. page 35, pi. xxxi. figs. 1 , 2, from Shetland, as Do- 
mopora ( Defraneeia) stellafa. His description is, Zoarium simple 
or lobed (proliferous) ; cells disposed in twelve to fourteen elevated 
biserial rays on the rounded extremity of the trunk or lobes.” 

It is a variable species, at times rising as a single lobe, crowned 
with radiating cells on the upper part of the rounded extre- 
mity ; when this crown is broken off, a funnel-shaped depression 
is often left, and this then forms the Corpmhipora funpiformis of 
Smitt. 

Prom this 'simple state it by successive growths often becomes 
proliferous,” and thus in appearance branched; the, crowns of 
erect truncated cells are often destroyed, and at times side by side 
one tip is shorn of its crown of biserial ridges, whilst the other 
has its decoration perfect. To show how protean it is, I have 
sent a series of specimens (exhibited at the Meeting) with from 
one to thirteen of these star-crowned parts, and from which it so 
well takes its specific affix. On one of the specimens marked there 
is amongst the raised cells what I believe to be' an omrian vesicle » 
I have never before seen such noticed on this genus. 

I also send a specimen (likewise exhibited at the Meeting) 
showing the internal structure, and another rubbed down and 
placed on glass for that purpose. 

It will also be seen that some of ray specimens are splendid ones, 
better than any I have seen figured ; they give an excellent idea of 
the size and variety of forms it assumes, and as well how greatly 
it differs from the real Domopora irmimta. 

Deframeia Iuc6rmria.—-Thi^ pretty cup-shaped Polyzoon I first 
obtained from sand dredged by Dr. Jefireys in the Out Haaf of 
Shetland in 1864. I found but one O'r two specimens. In 1866 
I got three or four more in sand, dredged by the same gentleman 
on the west coast of Scotland. Prom the fishermen’s lines at 
"Wick, N.B., I met with one or two from about 30 fathoms. Un- 
fortunately all are more or less rubbed, and they do not show so 
distinctly as could he wished the characteristic markings, so as to 
render it positive' that they agree altogether ,with those ■ figured by 
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Mr* Bo.sk ill part ill. of tlie BHtisli-Museum * Catalogue/ pL xxxiii, 
If tliey prove to ke Sars’s species tliey are an addition to tlie 
British list. 

DESCRIPTION OF PLATE XXIII. 

Fig. 1. Scrupocellaria seruposa, obtained from the Firtb of Forth, 10th tlunc, 
1S7G, attached with hooks to the sponge HidioJimxlria j)ame(m, Johnst. 

sponge-spicules; h, hooks of the root-fibres of & scnqmsa, klag- 
nihed. 

Fig. 2. Cmida replans, A small portion collected in Cornwall in 1848, and in 
which I detected the hooks attaching it to a sponge, 14th March, 1877. 
Also considerably enlarged. 

Fig. 3. A fragment of C. reptans on B'lustrafoliacea (/), Firth of Forth, March 
1877. Hooks absent, but grappling-roota (//r) present. Magnified. 

Fig. 4. A sniali portion of Escham Bhenei, var. tridms^ Busk, obtained off Wick 
(N.B.), 1st March, 1804. Greatly magnified. 

Fig. 5. "Esclmra stdkita, Peach, n. sp. Specimen dredged by Dr. J. Gwyn 
Jeffreys a.t Slietland, 1804. Sketch partly from specimen, a drawing 
of my own, and from an old original one by Mr. Busk, 

Fig., 6 . Discopora memidrina, Peach, n, sp. Obtained , from fishermeifs lines in 
' Shetland, 1884, from a depth of 80 to 100 fathoms. The e.xamples 
(dm) of this species shown in the specimen are attached to a piece' of 
dead coral, and are enlarged about 3 times nat. size,. 

Fig, 7. A highlj)' magnified profile view of some' of the cells of J)..meandrma, 
showing the elongated beak-like mucro. 

Fig, 8. A view from above of a chain of the open-mouthed cells of the foregoing 
specimen, also much enlarged, 


Contributions to tlie Ornithology of JXew Guinea, By E. 
Bowdleb Shabbe, F.L.S, &c. — Part. IV. On the Collec- 
tion of Birds brought by Mr. Octavius C, Stone from South- 
eastern New G-uinea. 

[Read June 21, 1877.] 

The collection which Mr. Stone brought with him from New Guinea 
is probably one of the largest that has yet been made in the southern 
part of that great island 5 but, as in the case of the late 'Dr. James’s 
consignments, the novelties found in it are very few in'nimiber ; 
and it becomes more and more evident that South-eastern New 
Guinea cannot compare with the northern portion of the island 
as regards the richness of its avifauna. 

Stone informs me that the collection now about to be de- 
scribed was formed by Messrs. Broadbent and Petterd^ two' well- 
known and experienced'Uaturalists, andit is to this circumstance 
that the excellent preservation of the skins is due 5 but one misses 
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greatly tlie particulars of sex, locality, and date wliicli were ap- 
pended to Dr. James's specimens, and whicli are always of the 
greatest importance in the preparation of a collection of birds. 
Mr. Petterd supplied Mr* Stone with a MS. list of birds, giving 
the localities where they were collected ; and it is from this list 
that the places have been inserted in the present paper. In 
some few instances the names of birds occur in Mr. Petterd’ s list 
which were not in the collection ; but where there can be no doubt 
as to the species, I have inserted them, but between brackets. Mi*. 
Petterd is, however, such an experienced observer, and the species 
have been so wtU identified by him, as a rule, that full confidence 
may be placed in his determinations of the species noticed. 

The following brief account of the expedition is extracted from 
an article of mine in ^ Nature’ for August 17th, 1876: — ^^Mr. 
Stone started from Somerset, Australia, on October 21st, 1875, 
and after remaining a few day^ at Yule Island, where Signor 
D’Albertis was then collecting, he reached Port Moresby, New 
Duinea, about sixty miles farther to ' the south-east, on the 29th 
of the same month. Although his principal ohjecfc in visiting the 
island was to gain ethnological and geographical information, he 
took with him two taxidermists. Anuapata, where he erected his 
tent, is situated upon the shores of Moresby Harbour, in long. 
147® 7' B., and lat. 9® 28' S. ; and from here several preliminary 
excursions were made. At first the natives showed some fear ; 
but on 'seeing tlmt the object of the visitors was peaceable, they 
soon gained confidence, and the younger members of the commu- 
nity frecjnently assisted in carrying back the game shot. During 
the months of December ,and January rain fell in considerable 
quantities, and both the collectors were laid up for many days 
with fever and ague, w^hieh retarded collecting ; but altogether 
about 450 skins of birds wmre obtained from a radius of about 
thirty miles inland from Port Moresby. In the immediate neigh- 
bourhood of Port 'Moresby birds were plentiful ; but the beautiful 
Bird' of Paradise (P. raggiana) is only found in the thick forests on 
the mountains of the interior. Parrakeets, Parrots, and’ Cocka- 
toos, Pigeons, and Doves were numerous among the jungle and 
the belts' of tall trees along the rivers Daroki ^ and Vetura. , The 
furthest ' point reached inland was Munikaihila, 'situated about 
thirty ' miles to the north-east, the, difficulty in procuring natives 

'Mr. Bamsay, L c. p. 387, spells this Lalohi,’’ but “ Larobi’’ was insisted 
" on by Mr. , Stone, as, the correct .orthography. _ , < 
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as carriers preveatmg Mr. Stone from proceeding further. At 
this point he made a camp for several days ; but the wet season 
and consequent unliealthiness of the place precluded further ex- 
ploration.’^ 

The papers written by Count Salvadori on the Ornithology of 
South-eastern N'ew Ouiueahave again been referred to in the pre- 
paration of the present article ; and just as I was going to press^ 
I saw the fourth Part of vol. i, of the ‘ Proceedings of the Lin- 
nean Society of New South Wales/ in which occurs the foliow”- 
ing paper of Mr. Eamsay’s ; — 

Notes on a Collection of Birds from Port Moresby ; with De- 

scriptioiis of some new Species. By E. P. Eamsay, E.L.S.” 

Proc. Linn. Soc. N. S. W. i. pp. 386-395. 

Some of the species described had here received new names 
from inCj which I am happy to suppress in time, and so avoid an 
increase of synonyms. 

Order ACCIPITEES. 

Earn. FAnooKiJOiE. ; 

1. Accipitee ouiEHOCBPHAiiTJS ? — A, cirrhocoplmlus (F.), 
Skarjpe^ €ai. E. i. p. 141. 

Log, Port Moresby. 

A young Sparrow-Hawk which Mr. Petterd believes to be the 
same as the common Australian species, with which he is well 
acquainted. It appears to me, from a comparison of skins, that 
it is of this species, although an examination of adult birds would 
be required to decide the question. 

2. ' Astob cfiUEKTTrs, Bouldf P. Z. 8. 1842, p. 113 (nec Sharpe^ 
Oat, i p. 127) ; Salmd, Ann, Mm, Oivie, Genov, vii. p. 806.“ 
'TJrospizus cruentus, id, op, eit, ix. p. 11. 

Log, a, ad. ** Plentiful on the coast.” 

General colour above ashy brown (worn plumage), tlio new 
feathers appearing being of a dark grey colour ; head deep slaty 
'grey,Tather clearer on the nape ; hind neck tawny .rufous, form- 
ing a distinct collar ; wing-^eoverts and quills slaty grey, the latter 
rufous buff' on the inner webs, with indistinct bars of dusky 
brown; ; tail-feathers ashy brown, covered ^ with about sixteen 
Musky bars, .more distinct on the inner webs, which are lighter ; 
.'sides of head ashy grey, slightly clearer' than the crown,;' throat 
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grejj mottled witt iriregular whitish cross bars ; rest of under 
surface of body light tawny red, transversely barred with greyish 
white, these white bars mnch broader on the abdomen and under 
tail-coverts, which are white barred with rafous ; the sides of the 
breast nearly niiiform rufous ; under wing-coverts and axillaries 
pale tawny like the breast, and narrowly barred with white, 
the outer coverts and the edge of the wing white with a few 
rufous bars ; quills brown below% pale creamy rufous towards the 
base of the feathers, and narrowly barred wu’th dusky browui on 
the inner w^ehs. Total length 16 inches, culmen IT, wing 10*4, 
tail 7*7, tarsus 2*7. 

This Goshawk is not A, affrosoimam^ as it is so much clearer 
grey, so much lighter below, and, moreover, has a broad red collar 
round the hind neck. The latter feature separates it from A, 
which, moreover, has the throat and thighs reddish. 
Its nearest ally proves, therefore, to be A. tor^uatus of Timor, 
with which Count Salvador! now identifies it ; but in addition to 
the larger proportion of rufous on the under parts, the New- 
Guinea bird has the under tail-coverts barred with rufous, whereas 
in A. torquaius they are entirely wdiite, the thighs also being nearly 
all white. These may, however, be merely individual differences. 

Count Salvaclori has recorded a Gosha-wk from Yule Island, 
which he is inclined to refer to A. crmntus (Gould), I think 
he makes out a, good case against my A. crmntus of the ^ Cata- 
logue of Birds’ (p. 127); for I fancy the bird described by me 
must be only A. upp^oximam : this I have thought for some time, 
as I have watched a specimen living in the Zoological Gardens 
which got whiter below as it grew older till it much resem- 
bled the specimen described. At tbo same time the Yule-Isknd 
Gosliawk, '^it is the same as the bird now brought by Mr, Stone, 
can hardly be the true A. cruentus of Gould, according to the 
figure of the hind neck ; but the description agrees in stating 
^that there is a chestnut collar round the latter. It is a great 
drawback tlmt Mr. Gould gives no measurements ; but sooner 
than create a new species on certain slender differences, I shall 
follow Count' Salvador! in considering this to be the true A, cru'- 
mtus until such time as an examination of the typical bird from 
West Australia proves us 'right or wrong. ' The measurements of 
the ■present bird approach very closely to those given by Count 
Salvador! . , 

Br. James procured a joung' Goshawk in South-east New 
linn.Toubn. — zoonooT, you. xiii. 40 
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G-iiineRj wliicli I could not identify from mi immature speciinon ; 
but it is certainly tbe young of A, crmnttiB as deteriiiiiied above. 
It bears tlie following label : — Maiiilaiul, east of Yule Island. 
Eucalyptus range of hills, Sept. 1875.” Mr. Eainsaj (/■. c. p, 387) 
mentions a Goshawk allied to A, miielleri or A. eiorques. 

3. Haltaetus leijcooaster (G^r.); Sharpe, antoii, p. 308 ; Mam - 
saip t. a. p. 387. 

Loc^ “ Obtained on the coast.” 

4. IIaltastuR'GI-ireeheba (K); Sharpe, antea, p. 308. 

Loe. One specimen shot near Port Moresby. 

5. Mtetijs aeeikis, Gould ; Sharpe, Cat, B , i. p. 323 ; Salmd. 
^ U Albert, Ann, 3Im, Civic. Genov, vii. p. 805; Bamm^,t,c, 
p.'387. 

A young specimen, with no exact locality indicated. 

6. Baza reinwaroti, Mull. ^ ScM, ; Sharpe, aiiteii, p. 309.— 
B. stenozoa, Mamsay, t. c. p* 887. 

Zoe. Inland and on the coast.” 

Mr. Eaixisay notices how closely B. reimoardti resembles B, 
sulcrutafa of Australia, of which it is little more than a small 
race. 

7. Pakdiok nEuoocEPHALTJS ( antea, p. 309* 
Log, Port Moresby. 

Pam. STBiaiBiE. 

^ 8, Strix elammea, ; Sharpe, Cat, B. ii. p. 291.™-Strk deli- 
catuluB, Mammy, t. c. p. 388, 

Zoc. Port Moresby. 

Two specimens, of the usual pale Australian type (Sir^s (Mica-- 
tulm of Gould), 

Order PICAEm. 

' Pam. PsiTTACIBiB. 

9. PnTCTOLOPHirs TBITOK 5 BinscJi, Bupaff, Ip. 291.— 

Cacatua triton, Salvad, Ann. Mm. Civic, Genov, ix, p, 11, x. 
p. 24. 

;■ Agrees with a specimen from Dot&j {Wallme)mihQ British 
,, Museum., The species is identified in Mr. Petterd’s list, where 
it is stated to be generally distributed. A second species is inen- 
tioned as being seen some distance inland. 
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[10. Micro GLOS sum; atebbimum. — M. aterrimum (Gm,); 
Balmd,.Ann, Mus, Owie, Genov, x. p. 24 ; Mmnsay^ t. a, p. 994. 

Loc. Port Moresby.] 

11, Geoeeboyius aruensis Bliarpe, antea^ p. 909; 

Balvad. op. eit, x, p. 29. 

Ijog. Laroki Biver. 

An adult male, agreeing with Aru examples. 

12, Cyclobsitta suatissima, Bclater, F. Z. S, 1876, p. 520, 
pL liy. ; Gould, B. Wew Gzdnea, part iy. — Oyclopaittacus suayis- 
sima, Sahad. A p. 12 ; id. op, eit. x. p. 29 ; Mammy, t. e. p. 899. 

Loo. Laroki Eiyer. 

The single specimen obtained seems to be a young male, as it is 
intermediate between the two specimens figured by Dr. Sclater 
(I. €.y It resembles the female bird in the plate, but has the orange 
neck-patch mixed with blue on its loYrer part, and the breast, 
though dull as in the female, has a few bright orange feathers inter- 
mixed, 

13, Triohoglossus massena, Bp.; Sharpe, antea, pp. 80 
809 ; Sahad. t, c. p. 85 ; Mamsay, t. c. p. 398. 

Boa. Several specimens from Port Moresby. 

^ 14. Ohalcopsittacus chlobopterus, Bahad. Ann, Mus. Okie. 
G&mv. ix. p. 15 ; id. op, eit, x. p. 34. — Chaleopsitta rubrifroiie, 
Manuay, t. e. p, 893, 

Boa. Port Moresby, 

A very doubtful species. All the three specimens examined by 
me have a varying amount of red on the under wing-coverts, while 
two of them have quite as much yellow on the inner face of the 
quills as in Dorey and Am examples. 

15, Bolbctus PonYOHLOBUs (Seep.) ; Sdmd, op. eit. x. p, 81 ; 
Mamsay, t. e. p. 398. 

Loo. Generally distributed.” 

Pam. CucuLiBiB,' ^ 

16, Centbopus spiloptebus. Gray ; Sharpe, antea, pp. 81 & 
310. — Centropus melanurus, Mamsay, t. a. p, 394. 

Boa. Several specimens from Port Moresby. ' 

17. 0. menebeki (Lem.) ; Sharpe, anted, pp. 81 & 811. 

Boa. Port Moresby. 

18. ‘Eudynamis otanooephaIiA (Bath,); Salmi, op. eit. ix. 

p, 17. ' ' 

Log. Larune* 


40 "^ 
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19. CAaoMA.FTis ASSiMiiiis, (?m/ ; ul IIand4. B. ii. p. 217. 

Log, Port Moresby. 

This specimen agrees witli a specimen of G. assimilu from 
Mysol in nearly every particular. 

[20, ScvTnBOES woYiB-HOBnANi)ijE, ; Salmd. B'JMert. 
t. G. p. 813 ; Bamsaf^ t, c. p. 894. 

Log. G-enerally distributed.] 

Pam. ALCEumBiB. 

21. Ceyx sobitaeia, Temm . ; Bharjpe, Monogr, Alced, pL 38. 

Log. “Island brushes near Port Moresby.’’ 

An adult specimen. The dimensions are as follows: — Total 
length 4*7 inches, cnlmen 1*4, wing 2T5, tail 1*05, tarsus 0*3, 
B’ Albertis has not met with this species in South-eastern K”ew 
Buinea. 

22. Aloyoive lessohi, OasB , ; Sharpe, antea, p, 311. 

Log., Baroki Itiver. 

Count Salvadori refers D’ Albertis’ s specimens from S.E. N*ew 
Guinea to this species ; and on comparison I find Mr. Stone’s bird 
agrees better with it' than with A.^ulchm. Total length 6*5 inches, 
cnlmen 1*75, wing 3*05, tail 1*7, tarsus 0*45. As is the case with 
the bird mentioned by Count Salvadori, the blue spot is confined 
to the sides of the bx^east, and does not extend on to the flanks. 

23. A. EUSiLLA, Gould ; Bliarpe^ anted, p. 311. 

Log. laroki River. 

An adult bird, agreeing with specimens from Gilolo {Wallace) 
and, Aru Islands {IVallaee). Total length 4*2 inches, c'lilmen 
1*2, wing 2*1, tail 0*95, tarsus 0*3. 

[24. Haxcyox SAHOTtJS, F. ^ IL ; Rummy, t. e. p.R90.-— Sau- 
ropatis sancta, 8almd. ^ ILAlherL t c. p. 814. 

Log. Port More»sby,] 

[25. H. MACLEAYi, J. ^ S . ; Ramsay, t c. p. 390.— Cyaiialcyon 
macleayi, Balvad. ^ J)^ Albert, t. c, p. 815. 

Log. Momile.] 

26. SxMA TOBOTOEO, Less. I Salmd. op. cit. ix. p. 20 ; Ramsay, 
In. p. 390. 

ioe. '“Inland brushes.” 

A,grees best with an ,Aru-Island skin. The bill is perfectly 
yellow,,, of ,the same deep tinge as is usual in Papuan skins. Total 
length;? *5' inches, cnlmen 1*45, wing 8*05, tail 2*85, tarsus 0*5. 
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27, Tanysipteea miceoehytoha, ISkarpe, aiitea, p. 311.— T. 
galatea^ Eamsay, iJ. €?. p. 390. 

Loc, Inland bmslies.’’ 

[28. T. SYLTiA, GoiM ; Bliarjpe^ Monogr, Alced, pL 100. 

Loa. “ Oko Creek.” No specimens were in tiie collection.] 

29 . Dacelo iKTEEMEDixrs, Balmd . ; Bhar])e^ antea, p. 312. — D. 
leaekik Eamsay^ t. c. p. 389. 

Log. Port Moresby ; very plentiful. 

30. D. Q-AUBlCHAUDi {Less.)\ BJiarpe^ antea, p. 313 ; Mmnsag^ 
t. Q. p. 389. 

Log. Laroki Eiver. 


Pam. BxjCEEOTiDjii. 

31. Eextiboceeos eijpicollis (F.); Bharpe , antea, p. 314. — 
B. flavieollis, Bamsag^ t. e, -p. 393. 

Log. Generally distributed. 

Pam. CoEACiiBJE. 

32. Eubystomtjs^ ceassibosteis, Bclater ; BaJmd. ^ JD'Alhert. 
Ann. Mm. Gwic. Genov, vii. p. 814 i Bahad. op. oit. ix. p. 19 ; Bam- 
sap, 1 «?. p. 389. 

Loc. Momile. 

I follow Count Salvador! in' referring ' tbe Eoller of S.E. New 
Guinea to LJ. crassirostris. It is similar in eolourj but bas not 
quite so stout a bill as the Solomon-Island species^ wMcli also has 
no black tip to the culmen. Mr. Eamsay also includes B. pad-- 
Jiem in his list. 


Pam. CAPBiMTJiiOTniE. 

33. PoBAEOirs EAPiuEHSis, Q. # G. ; Bahad. # I)' Albert, t. c, 
p. 816 ; Bahad. op, dt. x. p. '22 j Bamsap, t, e. p. 888. 

Log. “Abundant at Port Moresby.” 

' Mr. Stone has brought back a large series of this Goatsucker^ 
showing' every shade' 'between the dark and the^ light forms. 

' 34. CAPBXMmoiTS MA OB tTBUs, ; Bahad. ^ M Albert, t.e. 

p. 817; Bahad. op. cit. ix. p. 28. 

Log. Port Moresby* 

Identical 'with, Australian examples in coloration. Total length 
10*5 inches, wing 7*15, taE 5*7, tarsus 0*55. 
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Fam. Cypsjbltbje. 

S5. Ctps3SL¥S pacieictjs {Lafh.)^ Selater^ P, Z. 8^ 1865^ p. 599- 

Loe. Port Moresby, One adult specimen obtained. 

[36. OoLLOGALiA TERBiE-EEGiKiE, Bamsa^^ P. Z. 8. 1874, p. 601 ; 
Q-oidd, Birds of Wew Guinea^ part i. 

Observed, according to Mr. Petterd ; but no speeimeias were 
sent,] 

Order PAS8EEES. 

Fam. PlODTEBiE. 

37. Pitta Kovjii-'GiriKEiB, Mull. ^ Sold. ; Sharpe^ antea, p. 315. 

Boo. G-enerally distributed in the brushes.” 

Fam. TuKDiDiE. 

38. Maltous ALBOSOAPTJLATFS, aiitea, p, 315, 

Boo. Plentiful at Port Moresby. 

Dr. Meyer’s type speeimen having been sent by him to Mr. 
Gould, I have had an opportunity of comparing Mr. Stone’s 
specimens with it. I find them identical in plumage ; but the 
bird from S.E. New Guinea is smaller. Total length 4T inches, 
culmen 0-5, wing 1*8, tail 1*65, tarsus 0*85. Probably twenty 
specimens were in Mr. Stone’s collection, but unfortunately the 
sexes were not indicated. I could, however, perceive no difier- 
ence in colour beyond a less glossy appearance in some. These 
were probably females, as B’Albertis’s specimens seem to resemble 
the males exactly. 

39. CiSTicoEA RUTionps, Oould; SImrpe, ante^\ p. 315. 

Boa. Port Moresby. 

All Mr. Stone’s examples are similar and agree with Cape-York 
specimens of 01 rnfceps. 

40. Geeyoone cikebasobhs, sp. n. 

G-eneral colour above ashy brown, wdth a faint tinge of olive on 
fhe rump '5 wing-coverts brown, narrowly edged with whity brown; 
quillsbrowB, edged externally with wFity browui, these edges broader 
and paler on the secondaries; two centre tail-feathers ashy brown, 

^ subterminally darker brown ; rest of the tail-feathers ashy brown, 
with a large white spot on the tip of the inner web, before which is 
abroad subterminal bar of .black, the inner web below this having 
; another white notch ; at the base of the bill a line of white feathers ; 

, ; region of the ey eland ear-eoverts light brown ; cheeks and entire 
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throat p'ure white ; rest of under surface of body bright yellow, 
paling on the thighs and under tail-coverts ; under wing-coverts 
white, the quills greyish brown, with white edgings along the 
inner webs* Total length 3‘4 inches, ciilmen 0*45, wing 2*15, tail 
1*45, tarsus 0*7. 

This species is allied to G, palpebrosa^ but is ashy above instead 
of green, and has not a black ring round the eye ; the quills are 
margined with whitish instead of olive, and the white markings 
on the tail are a very peculiar characteristic. A specimen from 
N.W. Australia (A'fey) appears to belong to the same species. 

41. G-eryoone OHRisoaASTBA, Gray Salvad* # Albert, t, c. 
p, 820 ; iSalmd. t, c. p. 26. 

Agrees with a specimen from the Aru Islands. Total length 
4*2 inches, culmen0*5, wing 2*1, tail 1'75, tarsus 0*65. 

42. J2LtJR(E]DiJS STONii, Sharpe, JSFature, Aug. 17, 1876, p. 339 ; 
Salmd. Amt. Mkis. Civic. Genov • ix. p. 193. 

Adult. General colour above bright green, some of the feathers 
tinged with blue ; wings green like the back, the inner webs dusky 
brown, the primaries externally washed with yellow, the secon- 
daries tipped with the latter colour ; tail green, blackish on the 
inner webs of the outermost rectriees, which are tipped with 
white; head dark brown, slightly washed with olive; hind neck 
yellowish buff, mottled with black centres to the feathers, those 
adjoining the mantle spotted with green ; sides of face and throat 
pure white, with a few tiny spots of black on. the ear-coverts, 
larger on the sides of the neck ; rest of under surface of body 
bchraceous buff, the lore neck and chest minutely spotted with 
green, the flanks also with a few tiny spots of the latter colour ; 
under wing- coverts yellowish buff, the edge of the wing washed 
with green. Total length 9*3 inches, culmen T'*I5, wing 6*05, 
tail 3*5, tarsus 1*55, 

This new species is the southern representative ofj^.'Bucaoide^ 
ol the north-west of New Guinea, from which, it diflers in its much 
, darker head and in the nearly uniform under surface, the abdomen 
and under tail-coverts being quite unspotted, and the breast having 
only ,a few scattered green 'spots, whereas in Umoides the 
whole under surface is thickly spotted w*ith large' drops of black. 

43. CnLAMinoBERA CEimNiTENXEis. — 0. cerYmiventris,GnwZJ ; 
Sharpe^ antea, P'» B2,; Balvad. op. oiL ix. p. 193 ; Mammy, t. e. p. 393. 

Zoc. Pori Moresby. 
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Quite a nuniTber of specimens were brought back by Mr. StoiiCj 
allowing tlie abimdanee of the species near Port Moresby. 

I'am. Dio^EiBiE. 

44. DiOiEUM; EiiBiiocoBOKATtiM, ^hav^e, Nafwre^ August 1.7, 
1876j p. 339 ; Balvad. Ann. Mus. Ome, Gemv. ix. p. 31 ; Ilamsa^, 
f.c.'p, 390. 

Zoc. Port Moresby. 

Adult. Above deep purple, tbe crown and the upper tail-coverts 
scarlet, forming a coronal patch on the former ; sides of head and 
neck dusky, with a slight olivaceous gloss ; wing-coverts purple 
like the back, the quills black, glossed with purple, the primaries 
slightly edged with olivaceous ; tail purplish black ; under surtace 
of body yellowish buff, the under tail-coverts slightly tinged with 
red ; the sides of the body ashy grey, washed with olive on the 
lower flanks ; across the fore neck a band of scarlet ; under jving- 
coverts pure white, the edge of the wing purplish blacdv ; quills 
blackish below, edged with white along the inner web. Total 
length 3T5 inches, ciilmen 0*4, wing 2*05, tail I'l, tarsus 0*5. 

,The female differs from the male in being duller in colour and 
in wanting the scarlet throat-patch ; the upper surface is more 
shaded with olive, and there is a more decided olivaceous tinge on 
the flanks. 

Pam. ClKKXEtBiE. 

45. CiKKYEis MBKATTis , (S* MuIL) ; SIisTfe, aiitca, p, 310 ; 
Mammy, t. c. p. 390. 

Log. Port' MorcKsby . 

Fam. MnLii>HA(i} iBii-L 

46. CrLTOiimiLA mobebta, Gray ; Sharpe, antea, p, 31(L— ,0-. 
suhfasciata, Mammy, P, Z. S. 1868, p. 385. 

Log. . Fort Moresby. ■ 

Mr. Fetterd in his list enters both G. moiesta and (?. mh/m- 
ciata, Eamsay ; but these two species appear to be identical on, 
comparing Australian examples of tbe latter in, Mr. Q-ould's col-, 
lection with the New- Guinea bird, 

' '47. OBSOUBA, Gould; Sahad. t c, p. 32. 

, Loe.^ ' Port Moresby. ' 

' 'I ,have' compared the single specimen sent with another in the 
Musepm, froth N.W. Australia, and can find no difference. 
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48. TEOPiBOEiirHOHUs sroYiE oiriNEiE, /S'. MillL ; BaUad. 
D^AlherL t. c. p. 826; Salvnd, f. c, p. 84. — Piiilemon novtB giiinesBy 
Mamsai/^ t, e, p. 390. 

ZoG, Port Moresby. Abundant. 

49. Ptilotis akalooAj Jdeichenh,; Balvad. t. c, p. 32. 

The single specimen collected seems to be rather small. Total 
length 5*3 inches, culmen 0*75, wing 2*75, tail 2*4, tarsus 0*8. 

50. Melitiieeiptxjs ALuraTOAiiis, Gould‘s Eamsay, t,G, p. 391. 

Loo. Port Moresby. 

Two specimens identical with one from the Australian continent. 

Earn. Muscicapib^. 

51. Aeses TEiiEscoPHTHALMUS (Gam.) ; Sharpe^ aiitea,p, 316 ; 
Mamsm/^ 1 c. p. 391. 

Log, Laroki Biver. 

Mr. Petterd also gives A, haupi as a distinct species,, from the 
same river. 

<5* , Total length 6 inches, culmen 0*65, wing 3*15, tail 2*95, tar- 
sus 0*75. 5 . Total length 5*9 inches, culmen 0*6, wing 3, tail 2*7, 

tarsus 0*75. 

52. Mokaecha AEiJEisrsis, Bahad, Ami, Mm, Civic, Genov, 
vol ?i. p. 309. — M. meianonotus, Sclater^ P* Z, S, 1877, p. 100, 

Log, Momiie. “ Only one specimen shot.” 

Dr. Sclater has shown clearly that the true If. chr^somelas from 
New Ireland is a distinct bird from the New- Guinea species, 
which he calls J£ melammtns ; but I cannot hud any difference be- 
tween New Guinea and Aru examples, in wdiich case the name to 
be employed is Jf. amensu. 

53. M. auTTULATus {Garn,)\ Balvctd, ^ If Alhert, t, c, p. 818. 

Log, Momiie. One specimen, 

54. M. CA'EiNATA.— M, carinatuB (Fw # IL) ; Balmd, ^ IfAltert 
t. e, p. 818 ; Bahad, t, c. p. 24 ; Mammy ^ t, g, p. '391,^^ 

Log, Port Moresby. 

Two specimens of a grey and tawny Momrclm^ doubtless, of' 
the same species which , Count Salvadori calls Al, carinata. They 
have not such a broad frontal band as the latter, and in fact have 
only a dusky indication of blackish on the fox*ohead and chin, 
AL immc(i% however, has .none at all ; and although the New'- 
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Guinea bird seems to be intermediate, I propose to keep it under 
J£. carimta, 

55. Mokabcha TMConoE.—Sauloproeta tricolor (K); Bdmd . ^ 
ly Albert, t. e. p. 819 ; Salmd. op, eit k. p. 24 ; Mmisaps t, c. |)» 392. 

Zoe, Laroki Biver. 

56. Ehipibuba gulabis, Hull. ; Bahai. 4 “ IfAlbert, 1 c. p. 820 ; 
Salmd. op, cit. ix. p. 24. — E. isura, Gould} Mammy ^ t. c, p. 891. 

Zoc. Laroki Eiver. 

57. MiOEffiCA ELATiGASTEB. — M. flavigaster, Gotdd ; Sahad, 4^ 
ZAlbert, t. o, p. 817 ; Salvad, op. dt. ix. p, 23. 

Log, Port Moresby, 

Wben compared with M.fiavigaster of jN.E. Australia, tlie Port- 
Moresby skin seems to be a little larger, and to have a narrow 
yellow eyebrow. Total length 4*6 inches, culmen 0*45, wing 3*1, 
tail 2*1, tarsus 0*5e5. 

58. Tonorsis bowababtii, Gray} Sharpe^ antea, p. 310. 

Log. Momile. ' A pair of birds sent. 

The male is scarcely distinguishable in any way Prom T. bom’- 
purtii of the^ Aru Islands, and has the mantle dark purple, but 
so nearly the colour of the mantle in T. honapmtii that tiiere can 
be no reason for separating the birds specilically, as far as I can 
see at present. Certainly the species is not T. cyanoceplmla. The 
female agrees apparently with that of the Aru*Island bird, but 
has the blue throat perhaps not quite so far extended. 

59. Mtiaoba coBciJS-KA, Gould} Salmd. df L' Albert i. c, 
p. 819 ; Salvad. op. eit ix. p. 24. 

Log. Laroki Eiver. 

60. M, LATiEoariiis, Qould^ B, Amtr. ii, pi 92. 

Log, Laroki Eiver. 

61. PinzoBHTNCHus miixm%'GouU} Slmrpe^ antea, p.ElO; 
Mammy, t. c. p. 391. 

Loc. Port Moresby. 

, Fain. IIiEraniHiDifj, 

62. HiErano jatahioa, Sparrm,; Salmi, Me, p. fro- 

tensis, Mameay, f. o, p. 888. 

. Loo. ^ Port, Moresby. 

, ^ Eather lighter on the under surface than, typical Javan' and 
Bhmatran specimens, hut evidently of the same species. It agrees 
;'l)^t':,V?itEa:I)orey skin obtained by 'Wallace. 
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Earn. LANIIDiE, 

63. Ceactictjb mentalis, Salvad. # B'' Albert, ; Sharpe, aatea^ 
p. 317.— Tanga mentalis, Bamm^, t. o. p. 392. 

Bog, Port Moresby. 

64. C. OASsious (Bodd,)*^ Sharpe, antea^ p. 317. 

Bog, Port Moresby. 

65. 0. Quoxij Bess, ; Gould, Kandh B, Austr, i, p. 183. — 
Tanga «luoyi, Bamsa^, t, e, p. 392. 

Bog, Port Moresby. 

a. Total length 13 inches, culmen 1*95, wing 6’75, tail 5*65, 
tarsus 1*5. 

Pam. CAMPEPHAOiniG. 

66. G-BAUCALirs ANGirsriEBOJsrs, Sharpe, mteh, p. 81. 

Bog, Port Moresby. 

Agrees with the type specimen before described. 

67. Lalage KAB'iT {Bess, ^ Garn,) ; Salmi* op. cU. ix. p. 28. 

Bog. Port Moresby. 

A young bird, answering to ' the description giyen by Count 
Salvador!. 

68. L. HiJMEBALis, Gould 5 Gray, Sand-l, B, i. p. 339. no. 5116. 

An adult specimen agreeing with others from Australia. 

Pam. PEIOKOPIDiE. 

69. Eecodes EEBEnGiNEA,.^/. j Sharpe, anteS., p. 317. 

Bog, MiinihaiMla. 

70. ' COLiUEiciKCi/A BEXTNNEA, Gould I Sdlmd. t, e, p. 29; 
Bcmsmj, t. c, p. 391 ; Sharpe, Cat B, iii. p. 291. 

Bog. Port Moresby. 

Agrees with a specimen from Cape Tort in the British Museum. 
The species from tbe westward (Port Essington and Nicholson 
Elver) seems to be distinct ; and I have called it CX paUidirostris 
(Cat. B. iii. p. 293). The 'Port-Moresby skin measures , as fob 
lows — Total length 8*5 inches,' culmen T *05, wing 4*65, tail 4*7, 
tarsus 1*3. 

Pam, DiOEtfEiniE. 

71. ClimiA OABBONAEIA (Mull); Sharpe, Gat B. iii. p. 23,9. 
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’ — Bier urns carboEarius, Sahad* ^ jy Albert, t. p. S2l ; Balmd. 
t. €. p« 28 ; Mmnsa^, t, c, p. 392. 

Zoe. Port Moresby. 

The specimen agrees with other Papuan fskiris, and measures 
as follows :*~~-Total length 11*5 incheSj culmcii wing ChO, 
tail tailrfeathor 5'55, tarsus O'O. Mr. Pciteni also records 
a second species from the Laroki Eiver^ wliichj he saysj was 
allied to O. aeeimilis. Only one species was in tlio eollection. 

Pam. Oeiolidao. 

72. Oriolus sTEiA-Tirs, Q.^G.; Bliarpe, aiitea, pp. 82 & 318, et 
Cat, B. iii, p. 210 ; Bamsay, t. c, p. 391. 

Zoe, Port Moresby. 

Several specimens of this bird, which appears to be common in 
tbe neighbourhood. 

73.. Srhecothebeb SALTAnORii, BJmrpe, Oat, B, iii. p. 22*1, 
pL xii, ' 

This new species, fully described and figured by me in the 
Catalogue of^ Birds/ is much smaller than B, mamlhris^ and is 
distinguished by its yellower under parts and by its wiiiter 
abdomen. Mr. Bainsay does not seem, to have seen this bird, 
though he lias B. Jiavlvenfris from Port Moresby. Signor 
BTilbertis also has not yet recorded it, whicdi is curious, as Mr. 
Stone brought back four examples, and Canon Tristram has also 
received it from S.E. New Cuinea. 

' Pam. PARA'DisiimR. 

,74 PABABiBiiiA BAOGIAKA, Bchter ; Blmfpe, aiiteih p. SlB; 
Mammy ^ i. c. p. 393. 

Log, Munikaihila. 

A series of specimens in all stages of plumage. 

75. Makuoojdia atra {Lees,)^ Sharpe, antea, p. 317. 

Zoe, Port Moresby, 

'76. Phootuama aAMEBii, antea, p. 318; Cat, B. iii. 

p. 181. 

'Zoo, Laroki River, 

: " Notwithstanding Count Salvadori’s opinion 't\\nkB,deeraudrem 
is the species of South-eastern New ' Guinea, I believe that P. 
jdmeeii is a good and' distinct specie's. 
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77. Ptilorhis magnieica (F!); Bliarj^e^ Cat, B. iii. p. 157* 

Lo€, Mumkailiila. 

A female in rufous plumage, which shows that tie species is 
true P, magnifica and not P. alberti of H.E. Australia. 

Earn. OoEViBiE. 

78, G-tmnooorax seitex, Am. ; Bharjpe, Oat. B, iii. p. 50. — 
Gymnocorus seuex, Bamsag^ t. c. p, 392. 

Log. Munikaihila. 

An apparently adult specimen in worn plumage. Total length 
20 inches, culmen 2*65, wing 12*9, tail 9*7, tarsus 2*35. 

[79. CoETirs OBEXT, — Corone ottu, Sharpe, antea, p. 318. 

— Corvus orra, Bamsag, t. c. p. 392. 

Log. Port Moresby.] 

Earn. STTTRJTIDiE. 

80. Eulabes BiTMOisrTi {Less .) ; Sharpe, antea, p. 318.— Gra- 
cula dumontii, Bamsag, t, c. p, 392. 

Log. Port Moresby. 

81. Oaboekis cantoeoides, Gray ; Salmd. t. c. p. 38.— C. 
cantor, Bammg, t. g, p. 393. 

Log. Port Moresby. 

Count Salvadori disputes my conclusion that O. eantorouies is 
only the young of O. mgsolensis ; and after re-examining the 
question by the light of Mr. Stone’s specimens, I believe him to 
be Tight, and that my determination was a mistake. 

82. C. TiEiDESCExrs, Gray ; Sharpe, antea, p. 318. 

Log, In the brushes near Port Moresby.’* 

Earn. AETAMIDiE. 

[83. Abtamus TjEucoBTaiALis, Gould ; Bmmay, t. g. p. 392. 

Log. Port Moresby.] 

84. Doivacola niGBiOEPS, Bamsmj, i. c. p. 392. 

Log. Laroki Eiver. 

Adult. General colour above delicate burnt 'siemia, with ashy 
shading to the feathers of the back ; ,the luiinp and upjier fail- 
coverts orange, with dusky bases to the feathers; tail-feathers 
pointed, dark brown, with straw-yellow margins, the twm centre 
feathers almost entirely straw-yellow ; head and nape chocolate- 
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browBy veined witli streaks and spots of asky wliitislij tlie nape- 
featliers edged witli tlie latter colour ; loreSj feathers above the 
■eye, entire sides of face, and throat nniform black ; fore neck and 
chest entirely pinkish fawn-colour, forming a large plastron, suc- 
ceeded by a band of black across the lower breast ; centre of tlio 
body and abdomen pure white, the flanks regularly barred with 
black and white; thighs and under tail-coverts black; iincier 
wing-coverts buffy white, the edge of the wing iniimtely barred 
with black and white : wing-coverts above sienna-brown ; quills 
light brown, externally washed with sienna-brown, ashy brown 
below, edged with huff along the inner web. Total length 3 '8 
inches, culmen 0*4, wing 2, tail 1*55, tarsus 0*6, 

This species is a representative of the Australian Bonacola cm- 
taneotJioras, to wdhch it is closely allied, but from which it is dis- 
tinguished by its entirely black face, without any brown streaks 
on the ear-coverts, and by its dark head, which, instead of being 
entirely ashy, is blackish, only spotted with ash-colour. I had 
already discriminated this species and described it in full when I 
got Mr. Bamsay’s paper with a name for it, and am glad that he 
also considers it distinct. 

Order COLTJMB^. 

Bam. ConuMBiBiE. 

85. Chaloophaps stephant, Fuclier. ^ Jaeq , ; Sahad. Ann. 
Mws, Cime. Genov, ix. p. 206 ; Bahai, t, e, x. p, 44, 

Loc. Momile. 

86. 0, CHEYSOCHEOEA (Wa^l) ; Skarpe, anteii, p. 319; Bahai. 
L e, p. 206. 

'Lo&, Oko Creek, &e. ■ 

' Bam. CAEPOPHA0x»iB. 

87. Caepophaoa mueeXiEei, Temm,; Bharpe, ant©&,, p, 319; 
Bahai, t, e. p. 202 ; Mammy ^ i, c. p. 894. 

£oe, Laroki Biver. 

88. C. PINOK (Q. Sf G .) ; Sharpe, ante^, p. 319; Salvad. t. c, 

p* 202 ; Mammy, t v. p. 894, 

Loe, Laroki Biver. 

; 89. G. (Less.) ; Balmd. to. p. 201, 

, Loe. Laroki Biver. . 
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90. Caepophaga puella (Less.) ; t, e. 394.-— Megalo- 

prepia piieila, Balmd. t. c. p, 199 . 

Loo. Laroki Mver. 

91. Ianthoehas xiLBiGiTLARTs, Bp. \ Salvacl i. c. p. 203. — Ian- 
tkoenas rawlinsonij Sharpe^ Nature, 1^? 1876. 

Adult. General colour above metallic green witli coppery-violet 
reflexions, the appearance of the back being grey when seen away 
from the light ; head, mantle, and under surface of body coppery 
violet, the bases of the feathers leaden grey on the under parts ; 
cheeks, ear-coverts, and throat creamy white ; under tail-coverts 
leaden black, with narrower margins of coppery violet ; under 
wing-coverts and axillaries leaden grey j wings above black, 
washed with leaden grey, the coverts narrowly edged with the 
same colour as the back, the margins also very narrow on the 
inner secondaries, scapulars, and long upper tail-coverts ; tail 
black. Total length 14‘5 inches, culmen 0-8, wing 9*85, tail 5*9, 
tarsus 1*2. 

On comparing more closely the Pigeon described by me as J. 
raiolinsoniy I have come to the conclusion that it must not be se- 
parated from L alhigularis. Bp. ; there are some slight differences 
between it and the Mysore skin in the Museum, hut not sufficient 
to warrant me in sustaining the species. 

92. Ptilokopus iozonus, Grag ; Salmi, # IL Albert. I c. p. 
834 ; Salmd, t. c. p. 42 ,* id. op. eit. ix. p. 198 ; Bmmay, t, o. p. 394. 

Loo. Laroki Biver. 

Agrees with specimens from the Aru Islands. 

93. P, AUBANTTIPEONS, Orap ; Salmd. t. o. p. 197. 

Loc» Laroki Biver. 

94* P. CORONULATUS, Grag ; Sharpe, antea, p, 320 ; Sahad. t. c. 
p. 198 *, Bamsag, t. c. p. 394 . 

Log. Laroki Biver. 

a. Total length 8’1 inches, culmen 0*55, wing 4*65, tail 3*05, 
tarsus 0*8. 

95. Geopelia iiijMEBALis {Temm.) ; Salmi. ^ I)^ Albert, t. e. 
p. 836 ; Salvad. t. a. p, 205. ’ 

Log. Laroki Biver. 

96. Goura albbbtist, Salmd . ; Sharpe, antea, p. 318 ; Bammy, 
i; c. p. 394. 



ME. E. 3B. SirA.EEE ON THE 


50-:l 


Order dALLINJil, 

Fam. 

97. MEOAHOBTirs BOPEEEEvr, Zess. ; Salmd. ^ D’ylifer/-, I e. 

p. SS8 ; Salvad, e. p. 48 ; t, c, p. J]94. 

Log. “ Generally distributed/’ 

Identical in coloration witli Arn examples, but liaviiig ratlicr a 
larger foot ; middle toe and claw 2'G Indies. 

98. Taleg-aelhs Ann, Wm. Civic. Qenotu 

ix. p. 334. — Megapodius ciivieri, Bammy^ t. c. p. 394. 

Log. Brushes in the interior.’’ 

Mr. Eamsaj obseryes : — “This is undoubtedly a 3Ifigaj7odm.^^ 
and not a Tahgalla. The egg resembles that of il/, tu>niifdm^ but 
is mudi larger, being 3*9 inches in length, 2*48 in breadth, and of 
a rich salmon- ochre colour.” 

Fam, PEEBXCIBiB). 

99. SyNCEctJs cEETiNtrs, Synoicus eerviruis, Mammiy^ 

t c. p. 394. 

Log* "Widely distributed. 

' ' ' Order GEALL.®. , 

Fam. CHAEAnEiiD.n. 

100. Lobivanellits aiibes, — C hettusia miles (Bodd.) ; Gmy^ 
Hmtdd. B, iii. p. 12. 

Log, Port AEoresby. 

101. Chaeabeiijs '^mNVB^Gm,)Bliarige^l)reBseA%B. JJ'wr.partix. 

Log, Port Moresby. Two specimens in winter plumage. 

[102. ISTtobniits UEorrO'iALis, Salmd. id c. ix, |p4B; 

Mamsay, t* t?. p. 394, 

Log, Port Moresby.] 

103. Totanus bbeviees, Qm , ; Gray, II(mi4, B, ill. p. 45. 

Log, Port Moresby. 

[104. Actitis uyronEircTrs (L.),—A* empusa, Bamsay^ t. c, 
p.394. 

Log, Port Aloresby.] 

Fam. Aemibjg. 

105. Aebea saoba, G-m* ; Gray, Sandd. B, iii. p. 28. 

'Log, Port Moresby. 

106., A. EBATiconws, Lath , ; Qray^ Handd, B. iii. p. 30. 

One specimen. ' 
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Earn. ItAiiLiD^E. 

107. EA.iji:ijKA rLUMBEiVEiV'.rEiSj IFall. ; Grag, IImul4, IL iii» 58. 

Log. Momile. 

I have compared Mr. 8fcoue’B specimen with the type from M.orty 
Island, and find the two birds identical. 

108 . GrAWiiKunA RiJFiCEissA, Qould % Gfnif^ Jland-l. B. iii. 

p. 67 ; t, c. p, 395. 

Log. Port Moresby. 

109. PoB.PiiYiu.0 MELAHoerEBUs (Temm.); 8harj)e^ antea, p. 320 ; 
Itamsay^ t. g, p. 393. 

Log. Port Moresby, 

This specimen bears oat what Count Salvadori writes respect- 
ing this bird. It has the fore part of the breast, the lesser wing- 
coverts, and the edge of the wing brighter blue than in P. mela- 
nomtus. I therefore follow Coant Balvadori in referring, it to 
P. melampterm. 

[110. Pabea ceistata, V..; Gray^ IlmiLl. B. iii p, 70, 

Log. Larold Itiver.] 


Order ANSEBES, 

Earn, AjsrATiMs, 

[ill. Anas surEBcrniosA, Gm . ; Graif, Rand4. B. iii. p. 82. 
Log. Generally distributed.’’] ■ 

[112. DENBiiocvaNA VAUANS, 8{iloai. op. olt. ix. p. 49 ; 

Gniy, Iland-L B. iii. p. 70. 

Log. “'Water-holes near Larold Biver, <fcc.] 

113. D. outtata (Borsten); Balmd. |* JLAlberi. L e. p. 839 ; 
Bahad. L c. p. 44).“— J). gutt\ilata, t, e. p. 395. 

Log. “ In water-holes and creeks at the back of tlio coast-range.” 
1,14. Tadoena BAOJAH, Gmn ; autea, p. 321 ; .Eimzsup^ 

c. p. 395. 

Log. Laroki Bi,ver, 

Pam. Laiudas. 

[115. Steena MELAHAUCHBN, Tmim.% SamiderSyB.Z. B. 1876^ 

p, 661. 

Log , Port Moresby.] ^ 

Earn. PELEaANi,i>As. 

[116, Piialacbocoeax letcoo-asteb, Gould ; Gmy, tlandd. B. 
iii. p. 128. ' 

Log. Port Moresby.] 

niNN, .louE-N.— ZOO 1 O 0 I, von xxih 41 
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On Species of Crustacea living witliiii tlic Vtmiis^s 11ower”l)askct 
(Etq)leeieUa) an cl in Me^erina elaviformis^ Bj Ed’WAIM) J, 
Mters, F.L.S., Assistant in tlie Zoological Depart- 

menty Eritisli Museum. 

[Kead June 7, 1877.] 

(Plato xxiy.) 

"With the late Dr. Bowerbank’s collection of Sponges recontfj 
purchased by the Trustees of the British Museum, a bottle was 
received containing Crustacea preserved in spirit and labelled as 
follows : — “ Crustacea from within ALcijonceUmn speciosimi^ off 
Zebu, Philippine Islands, 95 fathoms, from ^ Challenger.’ ” Those 
specimens were in excellent condition, anti, upon examination, 
proved to belong to two species, one belonging to the I^eMeid(L*y 
the other being an Isopod of the genus 

The existence of Crustacea within the cavities of tlie beautiful 
and well-known Yitreous Sponges, which have been variously de- 
scribed under the' generic names of Ahifoncellum and Eupleeiellay 
has long been known to naturalists. De Ilaan, in his account of 
the Crustacea in the ‘ Banna Japoniea’ of v. Biebold (p. 194, 
pi. xlvi. fig. 9), describes and figures a new genus and species of 
the ^ family I^eneidm, to which he assigns the name Bpongkola 
venusta^ and habitat “ in Alcyoncellky'* without definite locality, 
and which is characterized by the non-palpigerous outer inaxiili- 
peds, and the very great development of the third pair of legs, 
w'hich is analogous to the enlargement of the second pair in many 
genera, of Dr. J. E. Q-ray (Ann. &Mag, Nat. Hist* 

xviii. p. 489, 1806) brie, fly notices the occurronco of “a, crab'” 
in the BuptecMla spec-may which is regarded by the Spaniards in 
Manilla as formed by the animal for its protection, observing that 
the animal must take its place in the tube before the network at 
the upper end is formed, as when that part is added it becomes 
imprisoned. In a further xiotice of tho same species of spongo in tlu.^ 
following year (Ann. & Mag. Nat. Hist. xix. p. 44, 1807), he quotes 
the opinion of the fishermen of Zebu, and of M. Triiiioulet, ills, of 
' Bordeaux, that the sponge is the nest of tho crustacean that In- 
habits it, wdiich, in the case of the specimens examined by M. 
Triinoulet, belonged to the ‘*'section;des, mgetmE 

Dr. Semper, ',*Arcluv f. ' Naturgesehiclite/ 1867, p. 84, iii an 
interesting^momoir )'On Muplectella aspergillimy Owum, and its 
Inhabitants ” (translated in Ann, Mag. Nat. Hist. ii. p. 26, 1868) , 
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after justly repudiating tlie theories of tlie Spanisli fishermen and 
French naturalist regarding the origin of the sponge, describes 
the Isopod from specimens in his collection under the name of 
spongiopliila, stating that it is always associated with a pretty 
species QfFal(smomd(S, which, on account of the damaged condition 
of the specimens, he was unable to determine genericaliy, hut 
wliich I have little doubt is the Bpongicola venusta of Be Haan, 
This ASga spongiojMIa, although the description, leaves some im- 
portant particulaivs unnoticed, agrees, as far as it goes, with the 
specimens from Zebu recently acquired by the Trustees. Mr. T. 
J. M core (Ann. & Mag. 3^at. Hist. iii. p. 196, 1869) gives, upon the 
authority of Captain ^ Robert Morgan, Zebu as the true habitat of 
M/plectelh mpergillmi^ and appends a rough sketch by Capt. 
Morgan of the sponge in situ and its inhabitant (by which latter 
is presumably intended the Spongicola mnusta ) ; but the figure is 
evidently a mere sketch from memory. Finally, the late Dr. R. 
V. ’Willcinoes 'Sahra, in his fifth letter to Prof. 0. v. Siebold on 
the results of the ^ Challenger’ Expedition (Zeitsch. £ wiss. ZooL 
xxvL Append, p. Lxxiv, 1876), mentions that, of the parasites of 
the Mupleetella^ the JEga spongiophila occurs most commonly, 
next to it the Palmmon (probably the Spongioola whose 

zoea h© was able to hatch, also a white Aphrodita^ and, lastly, 
in less abundance, a small Peaien. 

Br. Semper, in The paper above referred to, announced his in- 
tention of shortly publishing more accurate descriptions of the 
Crustacea observed by him, accompanied by figures, but does not 
appear ever to have carried bis purpose into effect. I have there- 
fore til ought it desirable to append to ibis notice full descriptions 
and accurate illustrations of the specimens I have before me, by 
which the question of their identity with the Spoiigicola mnusta 
and Mga spongiopMla may be determined with certainty. 

Sj?owa3:coTiA tenusta, ^De Ham^ Ormt in Pmma. JG>ponica>^ 
p. 101, pL xlvi. fig. 9,(1850), g . PI XXIV. figs. '1 & 2, ' 

Body nearly smooth. Rostrum trigonous, about 'reaching 
to the 'apeX' of the peduncle of the antennules, with eight to 
ten small teeth on its upper margin, and one on the lower 
margin near the apex. One 'or two of the teeth of the upper 
margin' are posterior to the anterior margin of the cephalo- 
thorax.',, 'On the dorsal surface of the ' ceplmlothorax, , a short 
distance behind the' origin of the rostrum, are two sm,all spines- 
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On tlie anterior margin of the carapace, between the poini'S oi 
insertion of the eye-pediuiclcs and antennae, is a small spii’ie, pos- 
terior to this upon the hepatic region a second spine, and benoiith 
the hepatic spine, upon the antennal region, a series of 2-4' spincH 
in an oblique series. The posterior margin of tl;io eeplialotliorax 
is deeply sinnated above ; tlie terndiial half of tlie poBta])(!oineii 
is inllexeci and usually more or less ad pressed to the ventnil sinv 
face of the body. The first segment of the postabdomeii is the 
shortest; the lateral lobes of the second to sixtii segments are tri- 
angular and acute in the male, broader and more rounded in the 
female ; the terminal segment is elongate-oval, ciliated on thci 
posterior margin, witli two longitudinal keels, each of whicdi 
is trispinose, on the upper surface, and with three spines on 
the lateral margins. The eyes are short and subcylindrieal 
The anteiinules are about as long as the cephalothorax, the 
two flagella of equal length,. The peduncles of the antenine 
are short, not half as loigg as tlie outer scale ; the flagella 
broken, but evidently much longer than those of the iwiteii*" 
iiules, and thickly clothed with long hairs ; the oiitc?r lamina 
with the outer margin straight, denticulated in its distal half, tlio 
inner margin strongly arcuate and ciliated. The oiitei" maxilli peds 
are slender, with long hairs on their inner margins, tlio joints 
diminishing successively in length. The first 'and seeomi pairs 
of legs are very slender ; , the chelm shorter and no thicker Ilian 
the' wrists, those of the second pair longer than the first ; third 
pair very much enlarged, the arm thickening to the distal ex- 
tremity, near which is a small spine on the superior and exterior 
margins ; the wrist very Btnall, with a blunt subapical lobo on 
its upper and lower suiTace: tbe hand ovate, slightly granu- 
lated' and, hairy on its outer and inner surface, iruicli larger 
at base than the w^ist ; the superior and inferior margins tliin, 
but scarcely earinated, and ciliated, the superior margin' armed 
with serrated teeth ; the fingers compressed, serrated on their 
outer margins, meeting along their 'inner edges wlien cIohcm:!, 
acute at the apices, a blunt tooth on their inner margins. Fourth 
and fifth pairs of legs slender'' and slightly hairy ; claws bispinose, 
•'"Kami of the appendages of the postabdominal segments ovate and 
ciliated ; those of the penultimate segment serrated ondludr outer 
margins and with long hairs on the posterior margins ; the inner 
, ramus ' longitudinally imkoBUte, the outer suhtruncate at' the 
'.extremity and longitudinally bicostate, ' Length to end of' ros- 
trum' about 1 'inch, 2 lines. , 
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Two specimens are in the Collection — one is a female with ova, 
f-he other I believe to be a male* 

In De TIaan’s description of S^pongicola venusta no mention is 
made of the two spiries on the dorsal surface of thecephalothorax, 
behind the rostrum (wdiicli in liis specimens is 9-toothed), nor of 
the serrate teeth, on the upper margin of the hand and on the 
appendages of the sixth postahdominal segment, although there 
are indications of these in his figure of the species in the case of 
the last-mentioned organs. The hand in the figure is represented 
as longer in proportion to its depth. The description, however, 
coincides in all essential particulars with the specimens from Zebu ; 
and the habitat in Aleijonaellis'*^ being the same, I have little 
doubt that the species are identical. 

JEg-a SBOIS'Q'IOPHILA., Semper^ Aroliiv f W^turg, xxsi. p. 84 
(1807) ; Ann* ^ Mag* Wat, Wut* (ser. 4) voL ii. p. 26 (1868), 
PI XXIT. -figs. 3-^5* 

The body is elongate-oval, moderately convex and puiictnlated ; 
tbe punctures nowliere very crowded, but most numerous upon 
the bead and first segment of the body. The head is transverse, 
about twice as broad at base as it is long, wnth a small median 
triangular frontal lobe, that is pimduced between the basal joints 
of the upper antemise. The first segment of the body is rather 
the longest ; the lateral margins of all the segments form nearly a 
right angle with the posterior margins, the postero-lateral angles 
of the segments being themselves somewhat x*ounded. ,Six; seg- 
ments of the postabdomen are exposed ; the first live are very 
short, acute, and slightly produced backward at the lateral angles ; 
the terminal segment is longer than the five preceding taken 
together, but not quite as long as broad at the base,' flat above, 
with a shallow indentation parallel to its basal margin, semioval, 
witli ciliated margins. The eyes are black, broad at base, where 
tliey cover a part of the iuflexed lateral margins of the liead ; seen 
from above, they are pyriform in shape, narrowing to . the distal 
extremity, which recedes slightly from the anterior margin of the 
head. The upper 'antenn® are short, when retracted not reaching 
to the posterior margin of the first segment of thebody : three joints 
of the peduncle are visible! the first much enlarged, with a shallow 
indentation on its upper surface, perhaps indicating the coalescence 
of two joints ; flie third joint is about twice as long as and, narrower 
than the second. The inferior antennse are very long, when retracted 
reaching beyond the posterior margin of the' sixth segment of the 
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body ; tbeir bases are concealed by a narrow process of tbc epi- 
stoma : five joints of tlie peduncle are visible ; of tbesCj tlie first and 
second are very sliort, the third ratlier longer, the fourth as long 
as, the three preceding, the fifth as long as the fourth, Tho first 
three pairs of legs are short and prehensile ; the coxas of the second 
and third pairs oblong, rounded at tlieir-postero-lateral angles, anti 
marked with two oblique impressed lines ; the femora not dilated ; 
the succeeding joints short, naked ; the dactyli strong, arcuate, 
and acute. The fourth to seventh pairs of legs are slender aiid 
gressorial ; the cox® are acute at the postero -lateral angles, those 
of the fifth to seventh pair greatly produced backward ; the femora 
are slender, elongate, not dilated, but slightly keeled on their pos»» 
terior margins; the sncceeding joints slender, with a few stifl* 
hairs at their distal extremities and along their anterior margins. 
The foliated appendages of the fi^rst five postabdominal seginenta 
are not ciliated on the margins ; the rami of the appendages of tho 
sixth segment are broad and semitransparent, truncated at tho 
distal extremities, obscurely serrated and ciliated on the posterior 
and exterior margins, and do not quite reach to the end of tho 
terminal segment ; the inner triangular ; the outer irregularly 
quadrilateral, with the inner margin straight and parallel to tho 
distal half of the outer margin. Colour yellowish white, with 
minute brownisli-piiik spots, which are visible only upon the head 
and first two segments of the body. Length 1 inch 7| lines. 

Of this species an adult female, from which the above descrip- 
tion is taken, a smaller individual (length 1 inch 2 lines), and four 
young, the smallest scarcely exceeding 7 lines, are in the collection. 
The length' of the antennse and form of the temiiial segment and 
of the serrated uropoda suffice to distinguish this species from its 
oongeners., 

'Nearly all the specimens of BupleGtella in the Collection of tlie 
British Museum contain Crustacea wMch appear to belong to ono 
or other of the species above described, but cannot be determined 
with certainty without extraction from tho sponges— an operation 
' which could not he effected without injury to the specimens. 

In 'another fine species of Sponge from Zebu (the Meyerina 
dmiformis, described by the late Dr. J. E. Gray from spe- 
cimens brought home by Dr. A. B. Meyer) are several speci- 
mens of an Isopod Crustacean quite distinct from the foregoing 
species. An example of this Sponge liaving been divided longi- 
tudinally for the purpose of showing its interior structure, I have 
be'en enabled to examine' and identify these Isopoda with a species' 
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noticed bat not described bj A. White, in the ‘List of Crustacea 
ill the British Museum/ p, 107 , 1847 , under the name of 
kiria, and subsequently described as JEI, multidigita by Dana, in 
his account of the Crustacea collected in the D.S. Exploring Ex- 
pedition under Commodore Wilkes. 

CiKOLXFAMULTiDTOiTATA. — Mgv.hivtfx^Wkite, List Crust. Brit. 
Mus. p, 107 (1847), sine descr. — M. multidigita, U.B. Exjpl. 
Bxp. xiil, Crust, i. in 768, pi li. fig. 3 ( 1853 ). Bl XXIV. figs. 6M1. 

Body oblong-elliptical, moderately conyex; all the segments 
hispid, with short hairs, which are longest on the posterior margins 
of the segments, and denser on the postabdominal segments. The 
head is transverse, with a small, acute, median frontal lobe. The 
first segment of the Body is rather the longest, and its anterior 
margin is closely applied to the base of the head ; the postero- 
lateral margins of all the segments are broadly rounded. Five 
segments of the postabdomen are exposed ; tbe first four are very 
sliort ; the lateral angles of the second segment ure acute, of the 
third obtuse and round ; the terminal segment is triangular, usu- 
ally about as long as broad (but in the specimen bearing White’s 
MS. name rather broader than long), subacute at' the apical ex- 
tremity. Tbe eyes, viewed from above, 'are suboblong, and extend ■ 
along half the lateral margins of the head. The upper antenna 
are short, reaching little beyond the posterior margin of the head ; 
peduncle two-jointed, the basal joint but little enlarged, the second 
joint scarcely thicker tlian the flagellum. Lower antenn® more 
than half as long as the body, and separated at base by a very 
narrow process of the epistome ; peduncle five-jointed, the first 
three joints veiy short, the fourth and fifth long, slender, and sub- 
e(]iial; fiagollum naked. The, ooxm .of all the legs are obliquely 
earinated ; tliose of the first to third pairs rounded at the postero- 
lateral angles ; of the fourth to seventh pairs with the postero- 
lateral angles acute, and of the sixth and seventh pairs greatly 
produced backward ; tbe basal joints of all the legs are but 
sliglitly dilated, those of the last four pairs slightly keeled on their 
posterior margins ; the third to 'sixth joints of .all the legs armed' 
with short spines on their under surface ; the daetjH of all the legs 
are short, arcuate, and acute. The rami of the appendages of the 
penultimate postahdominal segment are very unequal the outer 
very narrow and shorter than the inner, which is triangular, broad- 
est and truncate at its d,istal extremity ; the margins .'are 'not 
. serrated ; they do not reach to’ the apex of the terminal segment. ; 
Length, nearly 1 inch. 
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Hak Philippioe Islands. (Several specimens, adult and yomig, 
witMn Mei/erina eUmJhrmis^ Grraj, from Zebu.) 

If tbe position of tlie animals in tlie Sponge be natural and un- 
disturbed, they would seem to have made their way to. the hollow 
interior by breaking through the tissues. Stweral specimens aro 
actually embedded in the substance of the Sponge. One which 
I extracted is an adult female with ova ; another is quite young. 

On account of tlie non-diiatation of the basal joints of the an- 
teiinules, and the long inferior’‘antenn8D, &c., this species appears 
to be better placed in the genus Cirolamihm in JlSga. It is at 
once distinguishable by the triangular terminal segment, the 
spines on the under surface of the legs, and the form of the 
rami of the' sixth pair of postabdominal appendages. The specie 
men, bearing White’s MS. name is from Swan Eiver. Dana’s 
specimens are from Borneo; and his figure agrees in every respect 
with the specimens from, the Philippines, except that; the inner 
ramus of the uropoda is repi'esented as loss distinctly triangular' 
and truncated at the extremity. ■ The JBga macromma of Bleekor 
(Acta'Boc. Bci. Indo-K'eerL ii. p. 23,pLi. fig. 1, 1857),, taken from 
various species of fish inhabiting the seas of Batavia, has, like this 
species, a triangular terminal segment, but difiers in the form of 
the uropoda, &c. 

In the British Museum are several specimens from the Philip- 
' pines, presented by S. T. Martin, Esq., ''from the interior of 
dMegerim^'^ and others "from Sponges collected by Br. Meyer.” 
In what appear to be the males, the median frontal lobe is greatly 
produced, refiexed, and blunt at the extremity. In some speci- 
mens the body is nearly or quite destitute of hair. 

BESORIPTION OP PLATB XXIT. 

Rg. !'«■ Bpongwoldi wnustHi I)© Batm. X/ateml of X twice nat. slisc. 

^2. Dorsal view of its oeplialothoMx. 

3. Mga q)mgiojjMk, Semper. Lateral view of '$ , tmt size. 

4 . Dorsal aspect of ^ , nat* ske* 

— , 'Dront foreshortened view of head, antennules, and antenna), 

X twice nat. size. 

6, 7, 8. CiToliiiM iwuUidigittttd^ Dana, shown in three different positions 
, within the sponge-tissue of Meyerim clmifomis, Oray ; drawn from 
mounted^specimen in British Museum. Rg, 6 is a sketch of a median 
.longitudinal section of &e sponge, displaying (a) the animal in the cen- 
fcral excretory canal: ns, osoular area; others dose by are partially 
covered by the spiciilar, veil ' In fig. 7 an animal (n)' fills an oscular 
space;., and iii'fig. 9 an exterior view of same is' shown, a derma! kce- 
work of spicules surrounding. All nat ske., 

yj. H^d of male D, twice nat., ske. 

10. Ditto of femde twice, nat. ' 

1 1 , Upper view of terminal segment aind uropoda of 'Same epecie% nab ' $im. 
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tenuispinus;, JJk/th (ftaoto) . . 350 
Amblyodon (Baf.), (ftuoto), 140; 
nica-ragiwej Wesiuh, = ^ PlAiiciirns 
nasiconiiSj Iktrm 130 


AmWypneustes runs Ibr soutli, &c. 79 

Amesia Jnverds, 197 ; pexifascia, 
BniL, n, sj?., 115, 197. 

Amoeba actinophora, 438 ; bilira- 
bosa, 438 ; polypodia. Max 
ScImUze, 276; prlnceps, 2G9 ; 
terricola, Greeff, 274< & {nucleus 
of) 275. 

Amoeboid cbauges in plant- and 


animal.cells 270 

Amplubious and migratory fishes 

of Asia ' . 198 

Ampliipnoiia onoliia, branebiai sacs 
of) 205 ; ting from clay , . . 214 
Amplustomatoxss Xbalamopiiora . 39i 
Aropliitrema 410 


Ampbizonella fiaya = Pseudoelda- ■ 
mys patella, 394, 397; Tcstita, 
Areher^ 277 ; violacca, Greeff^ 

276, 

Anabas, 141 ; kept in pots 
without water, 201; oligolepis, 
Gimtlier (ftnote), 152 ; scan- 
dens, Da^., 152 ; sj)inosii9, Gray^ 
Sanlw. (ftnote), 152; trifo- 
HatuSj Kauip (ftnote) , , . , 152 

Anaitis roscA, Mlntosli^ », de- 
scription of , , , , . » 214 

Anas Biipcrciliosa, Gm, . , . ’ . 505 

Anderson, I)r, ffohn, on the habits 
of'Hornbills / . ' . , . . ,156 

Anguilla Tiilgaris, mode of respira- 
tion of , 202 

Anseres of New O-uinca . . 821 , 505 
Ant-eater, oar-bonos of , ISS 

Antedon batliyorinus, 51; eclfcica, 

51; Diibenii,445, 446 & (calyx ofi 
coinparcd)456 ; Eschrichtii,454 j 
oral pinnules of, irritable, 446 ; 
rosacea, 452; rosaceus . . , 44G 
Anthias testndineus, Bloch (ftnote) 152 
Anthozoa'tabulata . . , . . . 36i 

Aiiticbira gratiosa, Sharp, m. sp., , 
133; prasina, 134 ; psit- 
tacina, Barm. 134 

Ants, 217; chloroformed, 224; com- 


I 

mnnieatioij, power of, 219 ; emi- 
trust in bcUaYsonr of, 238; depmstf. 

CTico on Hlav(!S3 Jl'kl ; ditlei’i/ni 
kinds, 338; dillerejd. lur.ifu ;; 
division of lalunir. 216; cxiicti-. 
niunts icHiing i)itdlsgriH»Cj 318; 
exporimenis testing the sensrH, 

239 ; oxpia'iiuonfH under chha'i)- 
forni and iutoxieuted, iaimlnr 
yiewof, 229 ; habits of, rmuirkrt 
on, 217 ; hearing of, 344; isuii- 
vidual intluencc and ebaraidor, 

221 ; infceliigence ami alfiHiliottj 
221 ; intoxicated, 225, 329 ; pa- 
rasites of, and on, 257 ; piirihe- 
nogenesis in, 257 ; recollection 
of friends, 330 ; routes followt'd 
in exp., 240 , 24.5 ; sight <4) 239 ; 
slaves of Fonnlcu fuscwi, 248 ; 
slaves of rolyerguB,, 252; hus- 
pectod cannibalism of, 239 ; tubles 
of oxporimenison, 229 ; infjfes il- 
iustrutiiig cxperim,ent:H on divh- 
siottoi'labour, 24.8 ; w;mt cd'inge- 
unity in crossing ehasms , . ,217 
Aphrodite, sp 507 

■ Apio{?rinida), new living eriaokis 

belonging to . . . , 47 

Appendices inferiorcs in Triclm- 
pfeera=:harpagones . . , . .195 

Appias plana- .197 

Arcania graandosa, Mkrs, ;o sp. , 107 

Arcclla areuiina, 279 ; h)’nlina, :.I99; 
hyalina, Mnib., - ‘Ltjeylldum, 
Jlert, 4' Ix,%\ 399; vifyrioliliii 
bodies ol) 892 ; vulgaris . . 279, 89 1 
rchfoopteryx, miiark on meiaesar- 
pus of , 10:1 

Archaster andromeda, 71 ; excaiva- 

27imm()n,p-ihsih ... 71 
Arcyriafluva . . . 4 , . , 414 
Ardea euienm, skrilhif, 90; (Invi. 

collis, Iddk, 601. ; sacm, Um, '6Ch| 
Arius putnilua, Ful. ( ftnote), 846; 
ritoldes, Ctw. nd. (ilrmlw), 

846 ; .thahwsiimH, 388. 

Arses Kanpj, 497 1 tolcscophtlinh 

■ mus (aOT.),8:l6, 497. 

Arsipoda, Mrhhs, ...... 4,77 

^oonsuta, (7em.,4.77; piwtpcB 477 

Artamnsloucopygialis, GmM . . 501, 
Ascaris delphini, 43; iiiaeidosa, 

45 j simplex, 43. 

Asia, ampliibious and migratory 

fishes of 

AapidobaginM, Bkekar (ftnote)^'' r'tiii 
Astoracanthion, developniCTit c»f . 66 

Asfceridea . . . , / , \ ^ ^1 
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Page 

Asiieioptonia gemiiiifor, 197 | sfccl- 
li for, 197. 

A,‘?fro(liseulus . 295 

albigiila-risj 458; a|)pi'oxi- 
itii'uiB, 489 ; eriiontiis, 488 ; Moy- 
erianu9,87wi'/rj‘)c, n.sp, (PLXXIL), 

458 ; tofqiiatas, 489 ; Wallacei, 489 
Atliynia cicrica, lUr> ; uivifcra . . 196 

Aitii l)ar})ara (PL XVII.)j worker, 
Binjor and minor ..... 256 
Ainnilift anrii a (PL XV.), abnormal 
forma of, 191 ; abortion of parts 
of, 192. 

Austi’aliun riiyto})hagou3 beetles . 458 

Bacterium termo 269 

.Badia, 131), 144 ; BucIiananifPA^e/fc., 

14?4 ; Dario, Jlmn. BucK^ 144, 
BagariusBuebanani, Bleeher, 851 j 


Yarrcllii, Spkes, 351. 

BagruR, C'Uv, 8f Val. (finote) . . 841 
id)bixndntius,0, <|’F. (ftnoto) . 844 
aifinis, Jerdon (ftuo(e) . . 845 
•“ — -- agrieolua, Jerdon (ftnote) . 345 

albilabrus, a ^ (ftnote) . 344 

-« — aofilluB, Bliftdh (ftnote) . . 344 
aoritles, Jerdon (ftnote) , , , 844 
— ’ norinus, VuL (ftnote) . . . 844 

— Birmaiinuts, C, V. (fin.) . 844 
*— oXodon, Bteel'er (ftnote) . . 345 

— fuscua, (7. # K (ftnote) . « 344 
— - gtiiioides^ Mee^^er (ftnote) . 844 

— keletiuSj Ble&ker (ftnote) . . 845 

— I/amami, O, ^ K (ftnote) . 844 
— - nudas, Bieeher (ftnote) , . 844 


rhodopksrygina, BIh (ftnote) 344 
— ScbLjgolii, Blk. (ftnote.) . « 844 
— tongora, van., lUpth (ftnote) . 346 
— t.nicinicantlnis, Cl if V* (ftn.) . 845 
Bnirdiclla, (HU (ftnote) «... 140 
Balsxnift, cai>bone8 ,of ..... 187 

Ba'lamice|)S rex, orbital circle of . 91 
Baiamoptera, malions and inons 
of 187 

llaly, J. S., on species of Australian 
Phyi.opiiagoiw beetles .... 458 

Barbel, oxper. on its respimtion . 203 
Jlarbtifl ......... 202 

Batfiseio, Blpih (ftnote), 848 ; a£fi« 
nie, lilptk (ftnote), 844. 

Bafcbybius, remarks as to its nature 483 
Batbyorinufl ,Aldriebianu9, 

Thommn, n. spn, 47, 49; 50, 54} 
gracilis, Wp, Thom.^ %, sp, . 47, 64 
Baza Eoinwardti, MUlh # 8M,t 
809,490's siiberistata, 490. 

Bedula, Grap (ftnote) .... 139 

Jlainiltonii, Gray ^ Blard^v, 
(ftnote), 144. 


Page 

Beetles, AiiBfcraluin Pbytopbagous, 

458 ; description of new species 
from Centrd America, 129. 
Borardius, ear-bones of ... . 187 
Billiarzia 44, 45 

Birnara nubila ... ... 197 

Boake,Mr., on Ceylon air-breatbing 

fish 201 

Bogoda, Bieeker (footnote) . . ,139 
Bola, if. B. (footnote) . 140 

— — cliaptis, if. Ji. (footnote) . 145 

coitor, if. B. (footnote) . . 145 

Bougainvillia Allnianii, MomaneSj 
n, $p. (ftnote), 190 j fruticosa, 
name changed to B. Allmanii 
(footnote) ........ 190 

Bourguctticriiius, of Chalk and Ter- 
tiary formations allied to living 
Bbizooriniis ....... 48 

Bower Bird® of New Guinea . . 83 

Brancliiosteus, GiU (footnote) , . 342 

Brissopsis lyrifcra 67 

British Folyzoa . . . . . , . 479 
Bucerotidm of New Guinea . . .314 

Bucharis Ohapuisii, 4162 ; granulo- 
sus, 462 j martins, 463. 

Bucorrus ahyssinicus, peculiarities 
of lachi'ynml bono of ... . 91 
Butler, A. G., on new species of 
Euptycliia, with tabular view of 
those hitherto 'recorded, 116 1 
on the butterflies of Malacca, 196; 
on two new Bepidoptemus insects 
from Malacca, 116. 

Butoridesjavanica, . .’820 

Butterflies of Malacca .... 196 
, geographical distribution of . 197 

Cacomantis assimilis, Gray . . 492 
Callichrous afilnis, (’ftnote) 

348} bimaculatus, Block, 348; 
coylonensie,{7'ib3.F/'. (ftnote), 348 ; 
Egertonii, Bay (ftnote), 348 j 
gangoticus, Beter^, 348 ; imma- 
culatuS/. Stmim, (ftnote), 848 j 
macrophthalmus, Blyi% 346 ; 
macrostomus, Stmim* (ftnote), 

848 ; malaharicus, C. 4* F., 84B ; 
nebulosus, Smaim. (ftnote), 848 ; 
nigrescons,D<^y(ftnote),B48; no- 
tatus. Bay (ftnote), 848 ; pabfla, 
Mam* Buck, MS t pabOj'BT. B*, 
348; sindensis, Bay, 348; vit- 
tatus, Swahs* (ftnote), 848. 


Oallidttla abisara 197 

Oalliplcealeucogoms ' . . « . . 196 
Oallomystax, GUntk (ftnote)' , . 348 
Oalomela, Mope ^ 475 

Oalornis canioroicles . , . . . « 601 
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Page 

Caloniis mysoknsis, . . » , . 501 

Tmcieseefis , . . « » 318, 501 
Calycine monaci, developmaiii of . 4*ZZ 
Campiila oblowga, Cohhold, = 

Bistonia caBipiiia -10 

Camiareptaus (PL XXIil.) , . * 4-80 
Caprimiilgiis macraras - . S14, 493 
CamivoToiis Water-bcetleSj respira- 
tory action of . 161 

Carpenter, F. Herbert, on Actino- 
inetra, with aceonnfc of & 

new species Irom the Philippines 440 
Carpophaga iniielleri, 319, 502 ; 
pinon, 319, 502 j puelia, 503 j 


zoeee, 503. 

Carps buried in nnid (finote) . ,215 
Carystea, 475 

Castaliiis etliioii . ...... 196 

Catallacta . . - 438 

Catargyra elegans 197 

Catimristes atratns, geog.cliBtrib. of, 

19 j remark on, 23 ; map show- 
iiig range of, PL III, 

anra, remark oii ..... 23 


Catharfces papa, geog. disirib. of, 18; 

map showing range of, PL II. 

Catopra, (ftnotc) . .130 

- — — siamensis, Gilnik (ftnote) . 144 

tetmcanthiis, G-irntL (ftnote) 144 

Catyiopns, Gniek, (footnote) . . 140 
Centropns bernsteinii, 81 ; mene- 
beki, 81, 311, 491 ; spiloptems, 

81, 310, 491 ; vioiacciis, 81. 
Cemfcodiis, air-bladder converted 
into a kmg in ...... . 1$)8 

Ceiyde maxima, skull of . , ♦ . 90 
Cetacea, ossieula auditds of . . .187 
Cetbosia metbypsca ..... 196 

Ceylon &bes, note on « , , . 139 
Ceyx solitaria, Tefmn. .... 492 

Obttca Buebanani, OiiMh. (ftimta) 349 
- — - lopbioidos, Cuis* tj' Val . . 349 
CbftlarothoMca 298 

Cbaleopbapa cbrysoeblora (TVagl.), 

319, 502 ; niepiumi, P. .f Jaeq, 602 
Obalcopsifctactts cbloropterus, 

Sahad. 491 

*Cballcnger* Expedition, Sir 0. 

Wy. llionmoa on Graioids ob- 
tained in the 47 

Cbanna, &ronov, 141 

— — mdica,;d^ro«o^j,. (ftnote) . , 162 
— onentfdis^ M. Schn* . . .152 
ObamsalOo ' vulgaris, sacml plexus of 37l 
Cba'nda, Mem* JBnah (ftnote), 139 ; 

' bagoda, M* M, (footnote), 142; 

Ma, M*M* (ftnote),' 142,; pbula, 

M, ' '(ftnote), „142 ; 'toconlns, ■ 
'\M^PUlh (ftapto), l42. '' ' 


Chanoa sabiioHcua, introd. into I anl. 2 1 1 
Obaradiins ftilvus, Gfit* .... 5C)'I 
CJieilodiptcrua vMlimJLM. (fl-note) I l-S 
Olieilotreimn 'U. Tueh* (finoto) . . l-lij 

Ciiibia assiinilis. ...... biX) 

* cjirlKuiaria (Midi .) . . . 499 

Cbinnirricbtbys, xSVwmi. (flnofe) . . 344 

Ohirodol'a, larva of, i.aken by Clinl- 
lenger * expedition . . . ^ . . 79 
Cbiroptora, ossiciik awliide of . . IBO 

Cblamidonriyxis lal>ynntlu:jloitlt¥, 

Archer ^ . 281, 282 

Cblamydodera cerviniventris, Gtmld 

82,495 

Cblamydopbrys ster<*orca, Olv-nk,^ 

399 ; probably=I)il’llugm endie* 
lys, i^clmeltl.^ 400. 

Chictetes deprewsa, PAw., 307; liy- 
parbomss, Nleh. tf- Mth,^ 367 ; ra- 
dians, Mhcher^ 365 ; septoeun, 

Mem., 867. 

Oh« 0 todon kakaitscl,Pr«*4n (ftnote) ITB 
Cbroinides ...... l-tl, K»3 

Chrysocbloris, oBsieuIn andit'ds of . IH6 
Cbrysomelidm ....... 

Oidaris abyssicola, ft't ; aJlinw (Sto- 
kesii), 64; bysiriis, 64; luiiris, 

Wff. Thtmu., w.,02, 68 ; pa- 
piflata, 62, 64; papiliata, vur. 
Stokesii, 63. 

Oilioplnys itiftiBioimm .... 289 

Oinnyria irenat.UB, 8. JUidl .-' , 316, 496 
Oirolana inultidigitata (FL XXiV.) 51 1 
Oirrocliroa rotundata ..... 190 

Oisiicola nificops .... 315, 44 It 

Cladodactyia erocca, Aw. , 57,58 
Olarias assamensiH, 34-9 ; bra- 
ebysonm, Gilulk. (ilnote), 349 • 
Hussumien, Cm\ if Tid., JftO ; 
dendritic brancluni t^aviiy o'i', 205; 
magiir, Mam. JhieddMil j 'niarnnH, 

Cm. if Val. (fliiott^), 349 ; me- 
binosoina, (ftnote), 349; 
pimciatua, (}m\ if’ VaL (llimtc), 

' 349 5 ' 'Feysmanni, 'Bkwk., 349. 

Clarke, R., and Mivart, St. Cl.,: on 
sacml plexus and vertebra'^ of 
lizardB ........ 37 0» 

Olatbmlina elegans . , . , , 299 

Clupisoma argentafca, Bmaim.QmG 
note) . . 842,347 

Oobalus ciliatua 197 

Oobbold, Dr. T., IVematode pam- 
. sites from Dolphins of (langoa . 35 
Oobitis pacifica, Forsl (ftnote) . 148 
Coccospbercs, naiuro of .... 
Cocbliopodium pellut4di:ira . .2^/7 
Ccenitos orienialis, AWw. * , 4 StH. ' 
Cojus cobojiua, A«^tA.(fto'oto)' 152 
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Page 

Uolisa., Cmh if Val (ftiioto). . . 14.1 Cteiiops, (fiiiote) . . . 141 

I'joisi.icicrifiiirt, C, if (liiiot-o). 153 Cuchia Eel, branclnal archos of. . 205 

— luneolor, (I K ((’tuoto) . 153 Oyathoorinua ....... 53 

Kolxa’fc, oil Mjudes leiunius Cy bister Kosaolii ..... ,163 

ill Korwuy . . , ... 32'/' Cyclocephala conspicua, Sharp, 

Colloeaiiji iiiri’ie-regiiiffi, Itfcmmi/ . 404 u, up 135 

C-olIoaplaern, OienkovvBl'i on , . 42(1 jiroba, Sharp, %. sp. , . , 135 

IWbmcmu^a biannica, . .499 Oyeloiioda, pikila, 

liaibdiTOstias, . . .499 Clar7c,i^i^i subpnnetata, Ckrl’ 4-74 

Colpodclla, rejiroiiuefcion of , . , 423 Cyclopsitta snayissirnaj Selater . 4-91 

C\>lun,ibxM)f Now Giiinoa .318,502 Cyclopsittacus cerviealis , . . .310 

Oolyinbctes exoleius, expcr, on . . l75 Cyclothnras, malleus of ... . 188 

Coniuster 435 Cycnorhampkus, neck-verfcebi’is of 94 

Comat ula,(Ale.eio) and Aetinonuitra, suevicus, pj^latal bones . 92 

(iistmctionsof,442,451; Mtiller’s Cynthia erotella . , . . ’ . ,196 

classification of, artificial, 441 j Cypkoderia margaritacea, Sahmnh. 406 

iniiltimdiafca, 441 ; poiyinorpka, truneata, Schulze .... 407 

441 ; rosea, 442 ; trichoptora, Cypseliis paeificus {Lailil) . . . 494 

4‘f-l j what comes nmlor, 441. Cystoplirys Haeckcliana, JreJier . 402 

Goudyiura, malleus and incus of , .186 oouiea, natoe of . . . .409 

Gonieinns, (ftnofco) ' , . /140 Cytodo ,202 

Corals, Paknojsoic ...... S53 

0<n*niispira, Max Scluiltzo on •. . 262 Pacelo gandicliaudi, 313, 493 ; in- 
Ooi'ono orni, 3{ulL ..... 318 termedius, Salvad., 312, 493, 

Corvina, Oca. (ftnote), 140 5 cole- DactyloapksDrmm vitreum . .266 

biea, lUeelc. (ftnoto), 145 j dor- Pasypus, ossieuk aiiditus of . . 188 

Balls, JVfcr.v (ftnote), 145 ; Kublii, Pay, Erancis.geogi'apliical distribu- 

Cm, k (ft'OoU'), 145; lo- tion of Indian Freshwater Fishes, 

bata, Vuv. tf’ VaL (ft-note), 14'5 ; —-Part I. 6 .'hc Aeantliopterygii, 

Keilii, Dap (ftnoti*), 145 ; ]dnty- Spiny-raycd Teleost can Fishes . 138 

cxjphula, Cko.cf" 11/^. (ftnote), 145 ; — Part I L The SiluridiB , . 338 

sanipiteiisis, (ftnote), 145j — - on amphibious and migratory 

soMado, CmiL (ftnote), 145; Fisiios of Asia . . . . . .108 

Wolf'ii, BUeher (ftnote), 145. on some Irish Gastorostei . 110 

CorviiB orrn, Mull 501 Pefranceia lucernaria ..... 4-85 

Corymbipora fimgiibnnis, Smilt , 485 Pelias motarcte ....... 197 

CoBsyphns, (ftnote) . .343 Pelplunus, ear-bones of . . . .187 

Coiinis adH})(n*pa, 87m’p, Ji. . . 136 Pendrocygna guttata, 605 ; yagans, 506 
— • graiilis, ». /.yn . , .157 Pcscriptionofiiow species of Beetles 

CractikiB caasicus (iioftfi.)^ ' from Central America . . . .129 

409 ; nientalis, Salmd, If J/Al- PoBinothoraca 298 

317, 499; tiuoyi, Xw\,499. Piadema incommocla 196 

CVainorrliinus cassidix, 166; Will- Pialithus magnillcns . . , . . 130 

'dirni, Sharpe^ n, Ap. 156 Piaplioropodon mobile, Archer . 408 

Oriauttiogaster Bcui,clhiriB . . . 223 Picmmii rubrocorouatum, Sharpe . 496 

Crin Olds, imlieu of new living, 47 j Pichocrinus . , . . . . -■ 51 

Biibepithelial bajul, nature of . 447 Pidosaurus, Qumih,, n, pen., 322 ; 
Oroteli, W. Pu|')pa, on the migra- nmuritianus,<7MMy/^., (bones 

iicin and 1 mbits of Norwegian of) 322 & (affinities of) 324. 

Lemming, 27 5 . additional note Pidymium serpula .... .414 

on, 83 ; further remarks on, 157. Piftlugia aeropodia, lleriw. # Lese., 

Crustacea, now genus and species 396 ; eiichelus, 398 ; symmetrica, 

of, 183 I oxystoinatous, B. J. Wallwh, 395. 

M'iers on, 107 ; Bpecies of, living Pimorphodmi, 98 ; vertebra of, 94. 

within Venus’s Flower-baskefe . 506 Piphyllobothram steimnacephaluin 


Oryptocejiiialida) ' ...... 459 from Porpoise . • v • • 

Cryptocnemius lioldsworthi, Piplolepis, (ftnote) . . . 140 

s%hnon.. . . . ■. . . . . 107 Piplophrys Archeri .... 

Cryptopteruaktovittafcus;P/.(fn.) 348 Piscoliths, nature of . . . .433 
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I)iseo|')o?a blsjjida, va-r. Buwiilnua, 

483.; Mieamh’ina, Vvdeh^ n. * 7 ). 

PI XXII 483. 

Distoiiia A.ndtTsoi'iisC'y^/joW, #/-. * 7 ?., 

46; caii'i|Hila, Ci^b,^ 40 h (uiui- 
toiiij' of) 44; compad/mnfroiu an 
Iehiieuiiiori,41 ; crasvstuu, idiovine 
folds of ?5 40; laneeaj Dhdn(jj 
36 & (anatomy of) 37. 

I)itro}>idus cosiipcnnia5.I>V,yi^^y, a. 

465 ; facialis, Bahfy u. .vp., 466 ; 

4G7 ; l{:etuB, 
n. s]}., 46-1 ; ornatus^ Brdi/i 
.'T?,, 467 ; pluilacaoideB, 

«. *1-64 ; piilehollus, 

%, sp., 468 ; sciviuiSj n. sp.^ 

468 . 

Polplilns, oar-bones of .... 187 

BomieoUii seintiliataj Temm. . . 80 

Boniopom , (Bofraiicia) stollnta, 
Goldf,^ 484i ; truncal; a, Janienon, 

483. 

Donacola castanootliorax, 502 ; ni- 
grieepa, 501. 

Doran, Alban H. Q-., morpliology 
ot‘ mainmnlian ossic\ila audit, us . 185 


Dyseytodes 263 

Dytlscidffi, on tlic respiratory action 
of . 16X 


Dytisciis marginatns, 101 ; brcatli- 
ing-ori'flces of, 163, of cf j IBl, of 
$,182. 


Ear-bones, small, of inamj'inils,abstr. 

of paper on 185 

Eclntina, aneliylosis of malleus 
and incus of , 180 

Eclunastcr, development of . . 56 

Ecbinoclenns, pecnliaritica in pro- 
pagation of, 55 ; southern, rear 
yoimg in a pouch 56 

Ecliinoidea, dcmoBticha, 62 ; pota- 
loaticha, 67. 

Echinus, runs far south . . » . 79 
Eelectus polyohlorus (j 8 eojj.) . . 491 
'.Ethintata, car-bones of , 188 

Edoiiosoma molas ...... 317 

ElootriH, Gronop.^ 141 ; amboinon- 


sia, Bleeh.^ 149 ; baccata, Bl^th 
(ftnoto), 149 ; butis, 

149 ; eanariensis, !>»//, 148 ; can- 
toris, Q-ilnBk (ftnoto), 148 ; ca- 
perata, Cmi-or, 149 ; cavifrons; 
Blpm, 148 ; felioepe, Blpik, X48; 
fusca,, BL hohn,f 1*48 ; koiloma- 
todon, Sleeker (ftnoto),' 149 j 
humeralis, Cuv. cf Vat (ftnote), 
149^; incerta, (ftnoto), 148; 

Htoralis, .Ddy, 148 lutea,; 


148 ; niucrolepidota, Biaehf M-H; 
intirgarjlact'a, Ca p, d I *ai. (finoie), 
148 ; uiauriiisni us, Beun .( ft not'i') , 
14B ; inuralia, Our, 1 

nigra, Qaap 4 ’’ B(NM. (I’inote), 
148 ; ophiocc^ihalus, Ccr. d'lWi., 
148; porocepImluB, T'at^ 

148 ; pviamsdica,, 'Blavker (fout- 
noh5),149; scinfcillans, lUiilhd ‘IB; 
sexguttata, Cnv. 9" ViU.^ 118; 
soaresi, I la pf air (riiioti')^ 148; 
viridis, Blaehrr (ftnotiC*), I^IB, 

Einbia Batedi, JilLrtciA., .vp. ;/,,380 ; 
Klugi, Jiamh,^ 380 ; Latreillii, 
379; niaurilanien, 375 ; nigra, 
Ilageti^ 383 ; pca’sica, MrJjack.f 
sj), ii.j 383; Bahhii, Hk Lack,, 
,^2>‘ 380 ; Savignyii, 376 j 80 ™ 

lieri, 370. 

Enibiche,dist,ril)ution crfoimily,379; 
habits of the family, 375 ; lusto- 
rieal nsmarks on, 374'; ninnber 
of species, 379; on tlie nymp'h* 
stage ol', 373 5 sy&ioinuiic posi- 
tion, Htructure, Ac., 377. 

Enoystixig process, llerl-wig &. Lesser 


on, ......... . 265 

Entosdloxna'.globosa, nneleus in, . 41.1 
Epiiiephile hyperantiw, Ih , . . 195 


Erethistes coiita, JIawl Biiok^ 3-1'G ; 
clongata, Day, 346 ; hiira, Ji.aao 
B'tw/i.)Z4S Jerdonii, Jlrt//, illB ; 
pusiilus,i/«7if, d' 7Vo.vcA, ((Inote) 

346. 

ISschara eorvicornis (ftnote), ''182 5 
rosacea, 481 ; Bkenei, vnr. i.ri- 
dens, Bmk (PL XXli;L), 480; 
8 fccUiita,Pc«eA u.sjh (.PI.XXIl L), 

481. 

Etheridge, Bobert, and N iidioboti, 

H. Alley no, on the goniw Ai?co« 
lites .......... 353 

Etrojdus, O'HP. if Vatf 141 ; iWItt- 
miHiH, 153 ; t?oi’ucshi, CmK 
^*Vat (ftnote), 153 ; nuACulaluw, 
Blookt 153; uielcagris, Cmu 4 ’* 

Vut (ftnote), 153; simiteuBis, 
Bloek, 153. 

Endynamis eyanocephala . . 310, 491 
Eugiypha alveolata, 398 ; ainpula-' 
Bujanti 404'* pleurostoma. 
Carter^ S9B. 

Euglyptosternuin lineat-inn, Bug . 352 
Eulabos dunionti {Leuf)\ 82, 31,8, 5(11 


Eumolpid© ♦ - 469 

Euphoria Belli, Sliarpp'h^p* \ . 137 
Eupleetella asporgillura, 506 ; Crus- 
tacea living within, 506; speoiosa 506 
Euploea Fimviliii , . . 1 . 196 
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Eiipiycliia abrctia, 117 1 cdbofas- 
ciatu,117 ; tuaneuis,!!!) ; a?gi‘otii, 

1 21 ; aithcrialisj BnU,, n. up. (PL 
Xlf.), 126 *, airmis, 118 j agallia, 
122j al(5inoe,123 ; Miibigna., 119 ; 
aiubigiia 119 ; aHa(3lcta, 

BiUL, n. .s']K (PL XII.), Iii3 j 

aiigelica,, 121 j aagulariB, 118 ; 
antoiioe, 120 j argaiito, 118 ; ar- 
geiitciia, 122; argyrospila, 118; 
aruiilla-, ll7 ; anioea, 122; ar- 
Tia'a group, 122; aslina, 117; ata- 
laiitajllO ; aUBtoria, IIS ; ayaya, 
122; Baicsii, 121; benedict a, 
Mud., n, sp. (PL XII.), 124; 
binalmea, 119; binocula, 117; 
brmolaji21; bris:ras 5 l 21 ; byses, 
122 ; caeruiea, 121 ; calixta, 
MiitL, n, sp. (FL XII,), 125 ; 
eallidiloris, 122 ; calpui'nia, 
116 ; canierla, 119 ; celniis, 118; 
eliloria, 122; dementia, Midi., 
n. sjr?. (PL XII.), 128; cloii- 
mena, 122 ; cloiimona group, 
122 ; dxieTia,121 j cluena group, 
121 ; (3CBlcstis, 121 ; cadlea, 121 ; 
Cornelius, 122 ; cosmoxdiila, 122 ; 
emntor, 118 ; cyanites, 121 ; 
eyelo'|)s, Mutk, n. sp. (PL XII,), 

1 26 ; (liyaiiceta, 118 ; divorgens, 
118 ; do.ris,121 ; doris group,l2l; 
cloxos, 122 ; cloxes groui), 122 ; 
electro,! 18 ; onyo,ll7 ; ecus, 119; 
epinepbele, 111) ; erielitho, 121 ; 
erigonc, 118 ; eriphnlc, IIB ; cry- 
cina, 122 ; eurytiis, 118 ; eiisebia, 
M(U., n. sp. (PL XII), 120 ; 
fabiana, Mull., «. sp). (PL XIT.), 
126 ; fallax, 119 ; feina, 117 ; 

117 ; iulgora, 121 ; fu- 
mata, 120; .furnia, 117 ; galosxis, 
119; gemmula, 122; gera, 121 ; 
gio'a group, 131 ; gigay, 120 ; 
gla'uciiui, 121 ; grunon,' 119 ; 
grimoti group, 119 ; gulnari, 
120; barmouisv, 120; bamionia 
grcnip, 120; belle, 117; bermcB, 
119 ; limnDB group, 119 ; berso, 
123 ; ■ Imwit-Bonii, 1 32 ; , liiemalie, 
121 ; lukra, 117 ; llCibnori, 119 ; 
bygnia, Mull. (PL XU.), n. sp., 
127 ; inslgnis, 121 ; insokta,ll7; 
iris, 122 ; itbavmi, 128 ; itonis, 
122,; jesiuj, 117; jovita, 119'; 
junta, 121 ; junonia, 122 ; labb, 

117 ; langidda, 116 j lutia, 123 ; 
len, 121 ; loa group, 121. ; letbe, 

118 ; libye, 120 ; libjo group, 
120; libyoidea,! 20; litAiratn, 117; 


I lifcurata group, 117 ; lobelia, 

121 ; lupiia, 123 ; iydia, 116; 
nnicropbiiialma, 117 ; mgepiiis, 

122 ; nunpiiis gi’oup, 122 ; mai- 
inoune, 119 ; man asses, 123; 
mare, 121 ; marmorata, 119 ; 
meldiiadcs, Mull., n. sj'). (PL 
XII. ), 125; mdobosis, II 9 1 me- 
tagera, 121 ; .motalouca, 115 ; ini- 
ma,120; inodesta, 119; molHna, 
117; mollina group, 117; mollis, 
117; museosa,120 ; myiicoa,118; 
nana, Jidrf., n. sp.? a var. of B. 
bermes, 128 ; neeys, 120 ; necys 
group, 120 ; nortia, 121 • nossis, 
117 ; nossis group, 117 ; nnme- 
raria, 123 ; nuniilia, 123 ; ob- 
seui'a, 120 ; ocbracea, 118 ; 
ocirrboe, 116; ocirriioe group, 
116; ocmis, 118; ocypete, 117; 
ocypeto group, 117 ; oreba, 130 ; 
paearus,120; pacams group, 120 ; 
pseon, US ; pagyris,132 ; palla- 
dia, 118; peculiarls 5 l 21 ; pelorio, 
12S ; pmielope, 118 ; yiexipbas, 
118 ; pbarella, 119 ; pbares,119 ; 
pliares group, 119 ; pMHppa, 
I2l * pliiiieas, 120 ; pliodon, 
122; pliocion group, 122; pliro- 
nius, 118 ; picea, 122 ; pieria, 
118 ; pilata, 121 ; piinpla, 119 ; 
poitys, 119; pulyphonms, 120; 
pompilia, 123 ; pronopliila, 117 ; 
pronopbiia groii]>, 117 ; pyrac- 
in on, 123 ; qiiadrina, 122 ; qnan- 
tins, 120 ; quantius group, 120 ; 
ronata, 118 ; miata group, 118 ; 
rubi’icata, 119 ; riistiea, 120 ; 
sabina, 120 ; saldni, 122 ; sa- 
tumus, 117 ; satyrina, 120 ; 
Saunclersix, 120 ; scrieella, 132 ; 
yhnilis, 118 ; sosybius, 119 ; 
sotcr,' Mull., n. f$p. (Id. XII.), ■' 
124 ; speeics ?, 116 ; steiligera, 
120 ; sfci’aminca, 118 ; sylvina-, 
123 ; sqiiamistriga, 120 ; teles- 
pbora, Bull., n. sp. (FL XXI.), 
127 ; teroiitia, 117 ; torrostris, 

, US ; . tbalcssa, n, sp. ?, 

an abnormal form of B. batesii, 

' 128 ; tliomis, Mull, 118 ; tiessa, 

120 ; tolumnia, 123 ; triooloi*, 

121 ; umbrosa, 119 ; undeter- 
mined species of, 123; un.dina, 
118 ; undulata, 119 ; mmnia, 
121 ; urbana, Mtdh, n. S'jx (PL 
XII.), 124; usitata, 118 ; vam» 
bilis,^ 118; respor, 117 vesta, 

‘ 117 ; vesligiata, 118 ; , west* 
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Fnp;<) 

wooilii, 117 ; yphtlnma, liJO ; 
2ebaji20; 111) ; zha lliil 

European Eliopuioccrajou the male 

gimitid armature oT 195 

Eiiryslonuis crassiroMfcriH, l:^a!ider , 

M utropiiia iriacrophtlialmuB, 

(ftuoto) Jrlf7 

’Eutpopiicht'bys Burmanicusj 1150 j 
■vacha, llam. Bueli.^ 350, 

Exostoiiia Bordmorci, 353 ; 

Blvibii, 353 j labiatiim, 

ircielly 352; Stolit^zkas, Du/f, 352 
Experiments on air-breathing fishes 203 
— — - on brealliing of water- 
beetles . . , . , 1G2-183 

Extinct Mascarone Lizards . . .322 

Fasciola Jacksoni 13 

Fanla centralisj %. sp, . . 131 

Filifcra of Scliidze =Betioularia, 
Carpenter 390 

rich in species ..... 390 

Fish, abnormal variations ol^ 110 ; 
anipliibioLis and migratory of 
Asia, 198; cxluimation froiU' 
earth, 211; falling from clouds, 

213 5 poisoned by lunddy water, 

200. , . ' ' 

Fluke, from biliary ducts of For- . 
poise, 38; Itoto Giraffe, 43; 
larvie of Elephant, 43. 

Foraminifera, nucleus in ... 410 
Formica cinerea, 357 ; ■ fusca (PI. 
XVII), 223, 230, 237, 24G ; 
nigra, 318, 221 ; sangiiinea (id. 
XVII.), 256. 

Freshwater fishes of India, gcog. 
distrib. of , 138 

Gagata batasio, Mmn. JB-uck,^ 350 ; 
conia, IL JS., 350 ; itchkcoa, 
Spices, 350 ' ; feeugana, IT. 350 . 
Gagata typiis, Blmk. (ftnotc) , . 3'50 
Gafeopiiiieous, ossiciila of . . . , 186 
Gallorucklro 475 

Gallinula rnficiissa, CouM . . . 505 
Gangetio dolphins, parasites of . 35 
Gas torostei, on some Irish . , . XIO 

Gasfcorosfceid®, remarks on Dr. Sau- 
yago’s revision of . . . ' . . 110 
Gastorosteus aculeatus, Lmn., 113 , 
variations of, 114 ; pnngitius, 

113, red coloration of 
(ftiioto), 111, variations of, ' 113 j 
spinaohia, 112, 

Gecko 'Xswloiiii, Gnnth.^ n. sp,, 

325 ; , deaoription, bones' of, 325 ; 
verusf’:324, 326. ; ^ 


(h,M‘koid Lizai’ih Intnes nf, iVoiti 

Mascareiu; I. shun Is ..... 021- 
(ioloptcru Igiseo-nifetiM, m .vp. 472 
— — . vestila, ihdp, n. sp. , . . 173 

Gcniialariuut'ore of Ihunpean Itlio- 
piilooera Ipb 

Genyonciuusj, (hit (fiiioie) ... I 10 
fh'ttiriTyius aruouHis , . , 309, IMl 

jmriieruni 80 

Gcographitial disiribution of Aixi- 
]0t res, I ; of Indian frcHliwahn" 
iishes, Part. I., 138 ; ' Puri 1 1, 

338 ; of Yulinridm, 1. 
Gwpdiahuiueralis ( 7bnnw.) . . 503 
Gcoiyidius probably a Lemnving . 31 
Geiygonc chrysogastra, (hw/ 1 . 495 

Skirpvpn, sp. , .pi. I, 

palimbrosa ...... .1*95 

OIobiocc].)haiiia, ear-bonOH of . * 187 
Glycipbila rnodesia, Gra//^ 310, 

406 ; subfasetata, 40CL 

Glyphodcs amothysta . . . , 197 

Glypfcostcrnum botia, li’mn. Buek^ 

351; cavia, IT* ih, 351; eoni- 
rostro, BloiniL^ 351 ; doklanunwo, 
Q-iinth* (ftnoto), 351 ; , gftunlo, 

(ffcnotti), 351; lonah, '' 
Sykss^ 351 ; madraspataniira, 

' ' Jbapy 351 ; moclcstiun, Bap 
(ftnote), 351 ; pe^Jtinoptemnl, 
MIGMLZ^l ; Stoliczlue, 8M:nd. 
(ftnoto), 351; titnntiun.M^C/e/Tf, 

351 ; telchitta, li. ih, 351 j 
trilineatum, Blytli, 35l. 
Glyptothoim, BlylA (ftnoic) , . 31-3 

Gobndm * 14,0 

Gobins aeutiponnis, Cm\ 

147; albo-piinclnlus, (7. tf /'I 
147 ; imdamatienHis,iia//(rino1'C‘), 

146 j arfceili, 140 ; bi(»t}(4bitiiH, 
a 4' F,, 147; 'Blmihn% 

147; brcviccps, %'M (flnritiV 
147 ; brcvifllis, C. .j* F. (finotc), 

140; brevirostrls, Gmik, 1411* 
biilloo-kokali, IIi,m* (ftnoto), 

146 J bynoensis, IthhanUm,14i}; 
caninus, GlbUk^ (ftnoto), 1-16 j 
catobiis, a # K (ffnoto), l-'hl ; 
cclobicus, a it, F (ftnoto), ;M.7 ; 
cblorosfcigrna., Bkmk (ftnoto), 

14,6; criihger, 0, f|’ 'K, 146 ; oris*. 
tains, Bapf 147; oyanomoB, BTk.^ 

1*16; elcgans, 0* F., 147; 

giuris, Mam. Buck„ 146 ; gitiris 
captured at sea, 211 ; gobiodon, 
(ftnoto), 147; grammopo- 
musj Bleek (ftnoto), 147 ; gri- 
seua, Bap, 146 j gutum, II ih, 
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147 j mtcrstinctus, Mich, (ftnote), 
147 ; kokiua, (7. V. (ftnoto), 

146 5 koku, Mtm. (ftnote), 146 ; 

koraj Q. cf F. (ftnotL!), l-t6 ; 

korak moWiah, (ftnoto), 146 ; 
Kroffii, SfchuL (ftnote), 146 j 
kurpak, Sijfkes (ftnoto), 146 ; 
iif'.tumiiis, Sleijid. (ftnoto), 147 ; 
luacrostoina, SkdiuLt 146 ; ma- 
cninis, Bleeh. (ftnoto), 147 ; 
inaili'iispatcnsis, Do-;?/, 147 ; 

inagoiloqnus, Jdaif^ 147 ; inaki- 
bariouB, .!>«//, 147 ; Masoni, Dm/., 
146 ; Hioluuoceplialus, Bleek. 
(finote), 147 ; melanosoma, 
Bleeh., 14-7 ; molanosticta, 

147 j Neill i, 147 ; novoiu- 
racliatus, Main, Bueh. (ftnoto), 

148 ; nuna.tnottah,i2^i:.w'.(ftnote), 

146 5 nimus, JL Ik, 14-7 ; ooella- 
tuB, Day, 146 ; ornutaia, 

147 ; padaiigensiB,i?^^?«?/^,(ftiioto), 

147 5 perioplitluilmoides, Blk. 
(ftnoto), 147 j personatusj^/o^*^., 
147 ; planicops, Day, 1475 plani- 
frons, Day, 147 5 piatyccphuluB, 
Deters (ftuote), 146 ; poly noma, 
Dleek., 146 ; punctillaius, liil/yp. 
(ftnoto), 1-47 5 puntfing, Bleek,^ 
146 5 sadanimdio, Dam. Bitch., 
14.‘7;scinidoliatua, Cuv.^* Tal,,! 47; 
septein-mdiatus, 17. B. (ftnote), 
148 5 setos'as,J<'i/vio»(ftnote),146; 
aexfasoiatris, Day, 1-16 ; spec- 
ta'bilis, Omdk (ftnote), 146 ; sto- 
thophtlialriins, Blech, (ftnoto) , 

146 5 Sioliczkio, Day (ftnote), 

147 5 striatns, Day, '1-47 5 subli- 

tus, CmiL (ftnoto), 147 ; touta- 
cularis, C. V*, 147 5 ti‘cdcconi- 
radiatuB, iL B, (fiiioto), 146; 
vonouatus, C. (ffnoftft, 

146 ; vont-ralis, C. cf V. (ftuote), 
147'; viridipunct'aiiiB, C. K, 
146 ; zonaitcrnanB, Day, 14-7. 

OogriuB, Day (ftnoto), 641 ; 

Bykcsii, Day (ftnoto), 346. 
Ooniocidaris oanalicnlata, Aytm., 
65 ; diiibrcnco IVom Ciclans, 64. 
Cfonotkywa Loveni, attaoknaent of 


Ileliozoato 303 

Gfoskawk, new spcjcioB of ... 457 
^G'oum Albertisi, BahaD . . 318, 503 
0rallae of Now 0ainea . . . .320 
Omnimatopkora baAata .... 371 


Graucalus angiistifroiis, Sharpe, 
n, sp., 81, 490 ; ' kypoleucus, 
Gautd, 81, 

Gronua graniilafa, Sekuke, 397 j 


Page 

OYiformis, Diiyurd., 397 ; socialis, 
Archer, 400. 

Gunther, Dr. A., notice of two large 
extinct lizards formerly inhabit- 


ing the Mascarcne Islands . .323 
Gyinnetis ramnlosa, Bates . . . 130 

Gymnocorax scncx, Less. . . .501 
Oymnura, incus of . . . . . . 186 


Gyps fiilvescons,^;o?zc,=:G, fulvus, 

7 ; fniviis, geog. distrib. of, 4, and 
map showing range of, Pi. II. ; 
liimalayensis, geog distrib. of, 

8, and map showing range of, Pi. 

III. ; hispaniolensis, Sharpe, re- 
linquished as a species, = 0. fui- 
vus, 5 ; Kolbi, geog. distrib. of, 

9 ; map showing range of, Pi. 

111. ; doubtfully W.-AlHcan, 9 ; 
indicus, geog. distrib. of, 10; 
map showing range of, Ph IV. ; 
oceidentalis, remark on, 5 ; pal- 
lescens, Dime, = ? G. indicus 
{Scop.), 10 ; Bueppelli, gcog- 
distrib.of, 9 ; map showing range 
of, Pi. IV.; nitilans, Severizoff', 

“G. fulyus, 7. 

Habits of ants, bees, and wasps, 

217 5 of hornbiils, 156 ; of the 
Norwegian lemming, 27, 29. 
IlaeekeFs opinion of nucleus and 
cell .......... 262 

Halcyon sanctus, JL cf' D., 311, 

492 ; Macleayi, J. iS., 493. 
Haliabtus leucogaster {G-ni.), 308, 

490, 

Haliastur girronera (D.\ 308, 

490, 

Ilalichondria panieea, poly zoa oil . 479 
Halicore, ear-boii(?s of. ... . 188 
Halitherium, ear-bones of . . . lvS8 

Halticinu) ........ 475 

Hainiltonia, (ftnote) . .139 

Haplochxli 208 

IlaplochUus pancbax, Dam* Butfh. 152 
Haplomodotus, Qili (ftnote) . , 140 
Ilara, Biytk (ftnote), 341 5 Ba- 
chanani, Blyth (ftnote), 346; 
filanientosa, Blyth (ftnote), 346. 

Harpagones 195 

Hatteria, quadrato-jiigal bone of . 91 

Hedriocystis pelhicida . ' . . . 302 
Helieophagus, Bleeh. (ftnote) . , 342 
Heliophrys variaMlis, GreeJ^, 385, 387 
Heliozoa, 263, 287 ; skektophora, 292 
Hemiaster, sp., 67, 68, 69, 70; 

■ breeding-pouch of, 69, 70. ' ^ 
Hemibagrus, Bleeh (ftnote) . . 341 

Hemiailurns, BUek. (ftnote) . . 342 

43 
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ilespcrornis regnlis Oti 

Hcstia imtenta lDi> 

H ctero |ili ry s my r io |}o ('.hij J rehe 
893 ; s])’uiirora, 39 ; variaiis, 
SMze, mi% 

H<H-.ci’ 0 ’pucustcs, 3fH'lh.n* ({’tuote) , 8 {*3 
IIii‘uiu.lo juvaniea, b)/arrm> , , , 4-9.S 

Holot.huria troiuiilaj dii’uct inoda of 

development, of 59 

Holotihiivoidea podata .... 57 

Homoprion, iCoifS. (rtiioto) . . I 'tO 

'Horribili, doacri|)tiou of a new, 

155 ; on the liubits of, 1 56. 

Hoinie.ra borealis 

Ilyalodiscusj 26'1; rubiciwulnsj 267. 
Hyaloiampo Ibncsfrat'.a .... 395 

Ilyalosphenia lut'a, Sohnhe . . . 394 

Hydi’ooissa albirostria, habits in 
feeding 156 
Hydrojxn’us ........ 163 

• — • — olegana, 171 ; gyllonhulli, 17 O 5 
inaetpialis, broaiiiing of, 161) ; 
13-pustulatiis, 17 i ; pmfns, ox- 
pcr. ott} 169. 

llydrovafcus clypealis ..... 161 

exporimtaitH as to 

breathing . . y' . 16G 

Hylobates hoolock, partiality for 
living birds . . . . . . ' . 157 

Hymenaster nohilis, W'b/. Thoms,, 
n. sjp., 74 j allied to rterastor, 

76 j polhicklins, wide distrih. 


73. ^ 

Hyperia ,gnlbu, parasit-ie on JMe- 
dusffi 103 

Hyperoodon, car-bones of . . . 187 


Hyphydrus ovatna, habits of, 162 ; 

experiments on, 167. 

Hypocriims botliclliantis, Wy. 
T‘/mns»y n, sp,, 4 - 7 , 51 , ' 55 ; tinti- 
tom'Kfal soft parts oh 54. 


Hypselobagrns, Jikek, (ftnoto) . 341 

lantlicenas albignlaris, Bp,, 503 ; 

liawlinsoni, Sharpe, 503. 

Idiocephak iiigrlpcmns .... 459 
Igtianafcuberculiita,, 371 ^ qnadrato- 
jugal of, 91. 

Ilybltts fnliginosiis, observ. on the 

breathing of 176 

" Indian, freshv?afcer fishes, gepg. dis- 
'trib. of, 138 j families and genera ' 
of, resnlts, 143. ■ ■ 

Inseofcivora, ossienk. anditks of . 180 
Insects, two new liepidopierons, 

'■ from Malacca- .■ » . . 115 

Irish Gasterostei, 'F, Hay on . . 110 

greyhotind pig, note on . yl09 

Isonyehns'pictiis, Sharp, n, . 181 


Pag,'j 

Iti\yoruis dispar, teeth in . . . dZ 

Jobi, now .species of goshawk from 
ibc! islainl of . -158 

JohiuuH, (IViiottdp I'h> ; 

anei, Blplh (ftnote), Mo; (jnla- 
3(*ns, Car, P,' lb/. '14-5 ; 

Hus.snmiea-i, Cdtd, 1-15 ; 

MdeiKnenuei, MpiL (ilnote), Mo. 

Kangaroos, ea'i>bones of .... I S‘J 

Ki'tlelia L-owii ....... ,1,5)7 

Ivry)'ttopieri(diihys, B!et‘k\ 3-12 

Kryploptorus, i/ke/t'. (iitiotc) . , 3J 'J 

Labriis teHa kidehelee, liitss. (ftnh) 1 In 
.Labyrinihid, ...... 1 515 

— , bony brnnebial cavity of, . 205 

— , distnbutk),n of ..... 208 

Labyrinthxdea nmercKyBiis, 279 j 
rcsting'Stngo of, 28,1 ? vheiii5i5,i, 

279. 

X/uceophili.iB obsciirus, brea,t.bijjg 

of . 171. 

Laceria virklia . . . . . . 

IjngenorhyiichiiSj cjir-bones of . , 187 

Hagojnys speimus (fosKii iomining P) 3 1< 
Lagynis baiiica, SckuUze , , . 406 

Lalago huwjorallfi, Qonkl, 409 5 
l{urn(Xm. 9’ Oarik), 4-99. 

Liuupides pseink'ljtis ,196 

Jjumprocoi‘cyx iueidus .... 31 0 
■jjusius ilavuK, 223, 238; iiigc-r, 

2U7, 219, 2-13, 

Lnvirion corculum 197 

Locyihintu 399 

Ijoioeassis rama, . . 316 

LeiosUnruiH, Otw, tj' (bnott,') . ,Mt,) 
Iknmuings always go weshvutMl, 

31; evumjk'S of, 32 ; living aiukr 
U,\{i snow, 30; migndivm and 
habits of Norwaginn, 27. 

Irtnnnuis norVi^gsiniH , . , , , 27 

Hcpidopti'ra coil by Capt. .hinwiii 
,in M,alaeca . , , . ■ . 1,1,5, 196 

gomltid orgrtTw of . , . . . ',11)5 

Lepidoaimi, piunimnlie duc.t of, 

210 ; burrowing in mnd, 21-k 
Heptoiduys ........ 386 

Luucosia atl'mis, MBlers, u, sjh, 1 (,I 7 ; 
brunnen., MUers, n, sp,, 107 ; 
fiisco-niaeukta, J/wav, w. .vy.n, 

107' j ■ Iknyj, Mlers, w. sp,, 1 07 j 
pnbeseenB, ‘Miers, n. sp., 107; 
ptdchorriina, Miers, n, sp,, 107 ; 
reticulata, Mhrs, %, sp,, 107 j 
Whitmeei, Mim% n, aj;„ '!!07. 
'Inmopsk, sp. oh obtj-uned by ‘ Chal- 
lenger ’ ex ped. 
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Lizanis, notice of two large extinct, 

332 ; sacral plexus and vci’tebrse 
oi; 3 y0, 

Lobivaiiellus miles ...... 50'i 

Lobosa, divis. of Thabnnopbora . 301 
Ijocoinol'ioa in sarcodc organisms . 2G1 
Lopbogyps occipitalis, geog. disfcrib. 
of, 1 1 ; map showing range of, 

PI yi. 


Ijoricailus veriialis 156 

Ijiibboclc, Sir J., observations on 
ants, bees, find wasps.—Part lY. 217 
Ly comedos Beifubci . . . , , 130 

Maebrerbampbus aloinus . . . , 308 
Mllntosb, Dr. W. C., note on a 
new example of tlic Phyllodo- 
cidfe .. ...... . 215 

’.bltLachlnn, R,, on iluj nympb- 
stnge of the Embicbc, with notes 
on tbc habits of the fatnilv, &e, . 373 
,'Maca’ognatbua caiiclatus, IPClell. 


(ft.notc),' 149 5 Ifamiltonia, 
iiPC'//’//. (ftnotc), 149; undula- 
tus, I'VCkll (ftnote), 149. 

Mu, crones 341 

arinatus, Dm/, 345 ; aor, 
limn. Iktcli,:, 3-14 ; BIeokexi,X)rt?/, 
tM:5 ; Illytliii, Dw/, 34‘4 ; cava- 
siiiSj i£ 345 ; cUi’yse-us, 

344 ; coreula, I£, B., 345 j gulis, 

J£ ib, 344 ; Icucophasis, 

345 ; malabaricus, 346 ; 

micropbtbalmus, Z)«^, 346 ; 

inonianus, Janlon^ 345 ; kelc- 
tius, 61 tb I'l, 345 ; oculatus, 
JenliM, 31-5 ; 'punetatus, Jm'don, 

34<5 ; scengliala, 344 ; 

tongara, IL i?., 345; Yittatus, 
'Jlloeh, 3-15. 

Maeroptcronotus, Zackp. (ftnote). 343 
Macropua, malleus of , . . . .189 

MacroscilidcB, malleus of . . , 186 

MiigOHplucraj Baeek, ..... 435 
— ’iiow related, 4*38 ? planula 436 
Malabar, limit-s of, for fish fauna 
(ftnote). ^ . 139 

Malaccja, the biifcterllies of, 196 j ■ 
new Lepidopterous insects from , 116 
Malaptorus bengalensis, Grap 
(ftnote) 360 

Maiurus alboseapulatus . .315, 4-94 
Mammalian ossicula auditAs, mor», 

phology of . 185 

Manatus, ear-bones of .... 188 
Maniicodia atra [Less.) ' . . 317, 600 
Marsupialia, ossiciila auditbs of . 189 
Marsupium of Ecbinoclerms ' . . '66 
Mascarenc Islands, /notice of two 
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large extinct lizards formeriy in- 
habiting ........ 322 

Mastacembelus, Cm, tj’ Vul. . . 141 

arniatus, Lacep.^ 149; G-iin- 

theri, Zay^ 149 ; malabaricua, 

Jerd. (ftnote), 14-9 ; luarnioratus, 

C. V, (ftnote), 149 ; pimcalus, 

H, B,, 149 ; pentophthalmus, 
Gronoi\ (ftnote), 149 ; ponticeri- 
axxus, G, V, (ftnote), 149; 
pnnet-atus, 64 V. (ftnote), 149; 
iinieolor, C. t|’ P-, 1 49 ; zebrinus, 
Blyth, 149. 

Mastigamoeba aspera ..... 269 
Matuta granulosa, Miers, sp, n. . 108 

lineifera, lliers, sp. n, . . , 108 

maculata, Miers, sp, n. . . 108 

obtusifrons, Miers^ sp, %. . . 108 

rubro-bneata, Miers^ sp, %. . 108 

Matntid® 108 

Medusae, new species, Tarieties, and 
monstrous forms of . , . . 190 

Megapodius dupei’reyi. Less., 504 ; 

tumulus, egg of, 504. 

Megaptera, ear-bones of . . . . 187 
Megathopa candezei, mn Harold . 130 
Melidora collaria, Sharpe, sp. n. . 313 
Melithreptus albigiiiaris, Could . 497 
Mesoplodon, ear-bones of . . . 187 
Mcycrina claviforrnis, species of 
Crustacea living witliin . . , 606 
Microcometes paiudosa .... 301 

Microcysts of Cienk 416 

Microcca flavigaster 498 

Microglossiun aterrimum . . .491 

M icrogroniia socialis . . . . . 401 
Microncina, Bleek. (ftnote) . . . 342 
Microsicydium, Bleek. (ftnote) . . 140 
Miers, Kdward ' J., notes on the 
Oxystomatous Crustacea . . . 107 

, on a now genus and species of 

Oi’ustacea, . 183 

, on species of Crustacea living 

within the yenus’s flowor-basket 
(Euplectella) and in Meyerina 
cl«,vifonnis 606 

Migration and habits of Norwegian 

lemming ' 27 

Migratory fishes of Asia, 198; 

sudden appearance of, 212. 

Milvus affinis, Could ..... 490 
Mivart, St. G-. J., and Clarice, R., 
on sacral plexus nnd sacral ver- 
tebnsD of Lizards . ■ . • . . . .370 
Monadina tetraplasta . ' . . . 423 

zoosporea * , . 423 

Monadine®, Cienk.y researches on 417 

Monads, develop, of, 424 ; Balling 
and Brysd., researches on, ' <fcc. . 423 
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PfiiSJfO 

Moiiarclu'i arucnsisj *107 ; cnrinataj 
407 ; ehrysonielas, -"U)? ; guttu- 
latupj 407 ; inf^niaia, 4.97 ; incla- 
iionotus, 497 ; tiicolorj 498. 

B-IoHas vli 4l7 

Moiiera, Haockers luonog, of . . 4'27 

- — remarks iis to posiiioii . 4-27 

, tabular systematic arrang. of 4155 

Monitor areiiaria . . , . . . 07l 

Monodon, ear-bones of .... . 1^7 

Monotbalainia ....... 2IJ5 

anipliistoinata ..... 408 

inonostoinata 408 

Monostomatons thulainopliora . . 394 

Monotrcmntfi, ossicnla audit fls of . X89 
Morphology of the luainmaliau os- 
sic'ula auclitus . . . . . .185 


Mugil, Artedl, 141 5 casoasia, JL B., 

150 ; oorsnla, Ram-. Much,, 150 5 
dus&uinicri, Cmi, iV (ftuote), 

150 ; liamiltonii, 150 ; nc- 

paleiisis, (ftnote) . . .4 50 

Mugilicte. , . 141,150 

Mils, malleus of. . . . . . .180 
— ' — ■ islandicus (P sylvaticus) , . 33 

Myiagra concinna, -lOB ; laiirost-ris, 

498. , 

Mjocles lornmuR, 27,' 327 ; area of 
KorwegiaiihablUit, 328; cueinies 
of, 32, 328, 330 ; epizootic disease 
of, 330; food of, 328; migra- 
tions, directions ot^ 333 ; occur- 
rence of great, ones, 334^ ; nest- of, 
328; reproduction, 339; wan- 
dering, consequence of strong 
Yitality, 328, 330, 832 ; sehisti- 
color, 329. 


Myogtile, niallcus of , 18G 

Mym ctudnata, 107; elegans, 107; 
niamillaris, 107- 

Mynriecobius, incus &c. of . . , 189 
Myrmiea 'iniginodis . ■ . . . . 223 
MyxaBtrum mdians , . , 4-30, 431 
My’xobraelda ....... 434 

Mjxodictyiira sociaie, , 433 

M.yxoinyeetoe, m to their position,' 

417 ; develop, of, 414 ; remarks 
on, 413 ; sp. P Cienk,, obsorv. on, 

416. ^ ^ 


Myzomela obscura, GouM . . ■ . 496 


.Handidsa' ....... 139, 144 

Nandus^ marmoratus, Cm. # Fait 
■, ;(ftnpte), . 4 . . . . 139,144 
; Hangra Buebanani, Xaj/, 351 ; iri- 
descens, Jlam, Muah.,Zbl j punc- 
tata, 351. 

Kematodes of Porpoise . . ; 42 

JS'eobalsena, ear-bones of . * ' . „ ■ 1$7 


Ncoidirou ginginianns, as to eolotir 
of bill of, .1 ii ; geog. disl rib. of, 1 5 ; 
map showing range of, PI V.IIJ, ; 
monacluis^ Vbilinr monacluis, 2; 
porenoptcrus, geog, disirih, of, 

13 ; map showing ninge of, PI 
Ylll. ; pileatus, gt'Og. distrib. of, 

17 ; map showing range of, i’’!. 

IK. 

Neptis dindinga, 190 ; dorelia,! 9(> ; 
gouonata, l‘d0 ; heliodora, IflO; 
ioKvmota, 190; maniaja, 190; 
peraka-, 190. 

Nesocentor ehalyb(uis 81 

jSiew (luiiuia, conirihlUions to tlio 
ornitljologv <4^ Paid. I 79 ; Part 
If., 305 ; ‘Part III., 4,57; Part 

IV., 4-80. 

ISdcho.lson, IT. A., and i<dJiorii'lgc, 


It., on the genus Alvcolit.es . . 353 

Pforwegian lemmiitg, 3). C’rolcb on 
27, 83, 157 ; ll. C5.ab*t't on, 237. 
Notorus sparsus, tcvper. 0 !i . . • 172 
Notes on the genus Alvcolitcci 
and allied forms ■ of Palfeozolo 
corals . , . . . 353 

N otiec of now living Orinoid » belong- 
ing to the Apiocrinidio . . 47 

Nucieuria simplex, denk. . . , 385 

Nuclei of endosarc in Aetinosplue- 

rium, &c. 4 . 427 

Nucleus, Jl,'ertw,ig and .'Lesser’s ac- 
count of , 2()'lj 


Nmneiiius cyauo]')us, 320 j uropy- 
gialis, Gouid, 50- 1-. 

Nuraia abbreviaia, 107; plitfuta, 

107 ; sinuata, Mkn\ 107. 
Nyctidcuion docile . , » , , . 197 

Observaiiona 011 ants, bees, and 

wasps ........ . 21,7 

Odontopl-cryx, mikylosed teeth of, 

reinurkfej on ....... 02 

Gildionychis, Mcdr,, 478 j Jlowittii, 
Mal^, H. Hp., 478. ' 

(Enops calitomiamij 24; fnlklari- 
clica, 24 ; perniger, 23 ; urubi- 
tinga, 24 

Oligotojna Saundersii, S79; Mi- 
dnudi (H. XXL), 383. 

Olulnniasis, a 'parasitic diS'Caso of 

eats '45 

Olynthia mfiofipilla, B-urm,, 380; 

cubana, Magen, 38'1. 

Olyra longlcouda, AkCMl, 847; 
Burmanica, Mm, 348 ; laticeps, 
M'CIHI., 848. , 

' Ompok, ^ Zm4p, (ftnote), 342 ; ai* 

, luroidcs, Zacdp. '(Ikiote), B48. : 
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On tlio gcog. distrib. of Aceipitrcs . 1 

Onthopiiagus sharp!, von liar old, 
i.;hl j tapiraa, Sharp, n. 8p., 130. 
Ophk}ht.h,ys boro, oxper. with, as to 
respiration 202 
Ophiocophalid®, 111, 150, 155 j 
accessory giibcavity of, 205 ; dis- 
taabidaoii of, 208 j favourite re- 
sort of, 209. 

OpluoeepUaliis, Bloch, 141 ; aflinis, 
(?ifcn/Z'..(ilnote) 5 151 ; amphibins, 
M'‘CldL (ftuote), 150; anraa- 
tiacus, llayii. Buck. (rtnote),151 ; 
aurolineatus, Bay (ftnote), 150; 
barea, i£ 150 ; chena, S, B. 
(ftnote), 15 1 ; diplogranime, Bay 
(ftnote), 151 5 fusctis, Cuv. ^ VaL 
(ftnote), 151 ; gachiia, li.i?., 151 ; 
gacliua, t ransported in wet hand- 
kerchief, 201 ; grandinosus, Ciw. 
cf* Vril, (ftnote), 150; indicus, 

M ‘ CML (ftnote), 151 ; karronyei, 
Laoep, (ftnote), 151; Kclaartii, 
G'imth. (ftnote), 151 ; kora 
inolta, Rum, (ftnote), 151 ; latus, 

II, B, (ftuote), 151 ; leucopunc- 
tatua, Sifkes, 150 ; Umbatus, 

Cm^ tf* Val, (ftnote), 151 ; mar- 
ginaius, 0. cf V, (ftnote), 151 ; 
inamlius, M, B., 150; micro- 
peltes, 0, 4'’ Ibl ; montanus, 

151 ; nigricans, 

0* 4* (ftnote), 150 ; pseudo- 
marnlius, Gilnili., 150 ; puncta- 
tns, Bloch, 151 ; pnnetatus from 
mud, 214; serpentinus, Cm, # 

J"aL (ftnote), 151 ; stewartii, 
Mayfair, 1.51 ; etriatus, Blocks 
151'; Xhoophrasti, FaZ. (ftnote), 

150 ; wrabl, Lacip. (ftnote), 151. 
Opliioooma didoiphy s, fFy. Thofmon, 
sp.n. 

Ophiolepis sqxianmta, devcl. of . , 56 
Ophioinastix, 335; flaccida, Lyman 837 
Opbioscion, Gill (ftnote) . . . 140 
'Opluura texturata, iiervous sys- 
tem of . « . . ^ . * » • * 448 
Opbiuridas, 'description of a new 
form of, 335 j nervous system of, 

449*, 

Opliiiiroidea 76 

Orca, ear-bones pf 187 

Orcella brerirostris, parasites of , 36 

Organisms, recent researches among 
some of tlie more sitnple sarcode, 

261 } second notice of . . . 385 

Organfration of Ornithoaauria . . 84 
Orgyria turbata . * . . ' . 197 

Oriolns striatus, Q, 4' &, 82, 318, 500 


Page 

Ornithocheiroidea ...... 96 

Ornithocheiriis, brain-cavity of, 87 ; 
comparison, carpals, &c., of^ 100 ; 
metaearpals of, 101 ; sections of 
tooth of, 92. 

Ornithoptera ruficollis .... 197 
Ornithorbynchus, ankylosis of incus 

and malleus of 189 

Ornithosauria, organization of, 84 ; 
carpals and metaearpals, 99 ; ce- 
rebral cavity of, 87; hind limbs 
of, 104 ; Huxley’s definition of, 

85 ; limb-bones of, 98, 99 ; near- 
est resemblance to birds, 106 ; 
phalanges of, 101 ; PI. IX. illus- 
trating peculiarities of ; pectoral 
and sternal bones of, 97 j ribs 
of, 95 ; sacrum of( 96 ; their 
reptilian nature doubted, 105 ; 
vertebral column of, 94, 96. 
Orycteropus, malleus of ... . 188 

OspbromenuSjiSace^?., 141 ; nobilis, 
M^Clell., 153 ; olfax kept in pots 201 
Ossicula auditfts, morphology of 
mammalian ....... 185 

Otogyps aiirieularis, geog. distrib. 
ot^ 12; map showing range of, 

PI. YII. ; caivus, geog. distrib. 
of, 13 ; map show'ing range of, 

PI. VII. ; Dr. Exton’s remarks 
on, 12. 

OtoUthus macrophthalmus, Bleelc, 
(ftnote) ......... 145 

Oxystomatous Crustacean . . .184 

Pachycephala, sp,, 317 ; griseiceps, 

317 , 

Pachypora Fisclieri, Mch, JSth,, 

362 1 frondosa, NicK Sf Bth, 

362 ; lamellicornis, Lmdstrom, 

362 . 

Pachypteriis melamirus, Stmim. 
(ftnote), 347 ; punctatus, Swaim. 
(ftnote), 350; trifasciatiis, Swains, 
(ftnote), 347. 

Pachyrhamphus crassirostris « . ' 92 
Palsemon, sp, f , ' • , . . ^ . . 507 
Palseosauria of Von Meyer , . . 106 
Pamphila msesoides ..... 197 

Panay, descrip, of new Hombill' 
from island of ...... . 155 

Pandion leucoceplialus, Gould, 309, 490 
Pangasius Puchanani, Cup, ^ Val, 347 
Papdio asperi . . . 197 

Paradisea raggiana, Bclater, 318, 

487, 500 

Paralepta, Baly, n. g,, 474 ; fovei- 
coHis, Baly, n, sp,, 476. 

I Parambassis, Bleek, (ftnote) . , 139 
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.PiimriaiicliiSf (ftiioie) . . . 139 

Pamsilunis, BUelc. (ilnoto) . - . o'i’2 

l?arasiiies‘’of ants, 257 ; of wild ani- 
inalSsCUdicuIt to ascertain dustnic- . 


lia 


tiveness of, 4'.i, 

Parasitic mistaeeaii on Aur 

aurita 193 

PaiTa cristata, V. 505 

Partheiioslilaeiiius, . . . . .19(3 

Passercs of N ew G-uinea .... 315 

Peaeli, 0. W., observations on 

British Polyzioa, <t79 

Pelidnota Belli, S%arp, u, , . 132 
PeiioToysa palustris . . . 271-273 

Pclobius Ilermanni, breathing of, 

161, 163 ; esporinients, suniuiary 
of, 165. 

Poneiihe, sp. of . 500 

l?cntaeriiu,nntlcscribGd ^'Challenger’ 

expedition . 47 

PeiitacriiniR asteria, 454 j briarciis, 

454 j Milllcri, 455 1 subangu- 
laris, 454 ; Wyville-Thomsoiii, 

455. 

Perea sarbkullah, Mim. (ftnote) . 145 
Percitte ........ 142, 139 


Periophthalmus, Sc7m., 140 ; ar*- 
geiitilineatus, 0 . if* F*. (ftnote), 
148 ; dipus, (ftnote), 148 ; 

Freycineti, Ctw, I'^ai. (ftnote), 

148j fiiscatixs,i?/Y/<JZ'' (ftnoto)5l4Si 
kalolo, ZeA‘S. (ftnote), 14'8 ; koel- 
reiiteri, Fallas^ 148 5 moclestns, 
CmiL (ftnote), 148 ; papilio, BL 
Sclm, (ftnote), 14B 5 Schlosaori, 


Tallas^ I'lS. 

Petrodromus, iriallons of . . , . 1«S6 

Phagorus, M^Chll. (ftnote),. * . 343 
Phalacrocorax lencogastcT, Qmild . 505 
Plmlacronoius, Bhs&ker (finotti) . 342 
giluroidos, IMe.eker (ftnote) . 3'i8 
Phalangogonia obeBa, Surm,^ 129 j 
spera.ta,8i^»'r_p, 5 stipee, 


fh 184. 

Plmnogcnia, ZovSi ...... 442 

Fliascogalo, mens and stapes of . 189 
Phascolarctos, ninllcua of . . . 189 

Phelsnma seychclionse .... 325 

Phiieurns nasicornis, Mmn. ' , . 130 
Phiogoenas jobiensis . , , . . . 310 
•Plioetena, ear-bones of > . . .187 


Phony gamiaJamesii, Bharjpe^n, sp.f 
500 kerandmri,,500. 

Phora fomieartim, n* sp. 258 

PhoridsB, new genus and species of, 
258,; parasitic on ants, 258. 
Phractoeephalus ■ gdgra, 

(ftnote), 348; Ituteruee, Svkes 
(ftnote), 34^., v ,, 


Pago 

Phyllodoce maeulata, Johnd., 21 5 ; 

(ntrina, Mulm/p'Pn, 215. 
Phylloiloekhe, on a now e.X!i'ni|,'i]o 


of, 215. 

l^liyllorhina, xnallciis of . . . .186 

Physariuiu jtlbnin ...... ti t 

PiiyHoter, eur-boucs of .... .187 

Picarho of J^. G-uniea ..... 3(^9 


PicKoriiyndius nitiduH, Qvuid ill 6 , 4U8 
Piinelodixs nngiiis, Jlani. Ihich, 
(ftnote), 3 t-7 ; aiiisnriis, IZCiell, 
(ftnote), 3-l'3 ; bagariiisi, IL ‘B, 
(ftnole), 3.51 ; batasius, ./£ IL 
(ftnote), 315; earcio, IL IL 
(ftnot.e), 345 ; camaliciw, Jerdon 
(ftnote), 351 ; ehandraiimra, 

IL. JL (ftnote), 346 ; «ljatnbal, 
BlevJcer (ftnote), 3-.t7 ; gagata, 

.HI B. (ftnote), 350 ; ixid'itniH, 
IBCleM. (ftnote), 345 ; incnoda, 

H". H, (ftnote), 345 ; riangra, 
i£ B. (ftaiote), 351 ; panga- 
sins, Cim, cj' VaL (ftnote), 347 ; 
X>latc.^pogon, VaL (ftiiota^ 351 ; 
rita, Hi AXftiioto),346; SiHaigtet^ 
Bi/7cas (ftnote), 345 ; siiondia, 

H. H (ftnote), 350; H, 

(ftnote), 347. 

Pinaciophom fliiviatilia, dreeff. . 2117 
Pinacocystis rubicimda . , 297 

Pitta no vee guinea?, 3IuU. 4’’ /Silder/. 

315, 4ft1. 

Plagiophrys, Clap, cf Lmh. . . . 390 
Plagioscion, QIU (ftnote) . . . 14.0 
Plakopus rubor 270 

Platanista gangeiica, parasites of . 35 
niaUona of, . , » . 188 
Plxityarthrus Jithruuniseggii , . 257 
, l?jat.yf;epha, iiufy, ». 475 j ex- 

iiuia, tn <t 7 (L 

Platycrim'is, PnliBozok? geouH nllit'd 
to living llyocrhiUB Iwlliclliatiiia 61 
Plutyidiora, Vvrml^ n. 259 ; 

, Bubboehii, n. 360. 

Platystacus chaca, M, B* (ftnote) . ■ 349 
Ploaioiieuraaamara,197 ; Pinwiilli, - 
197. 

Plcxirophrys spliannca, Chp. if* 
Zaeh.^ 407 5 aniphiironiaioides, 


Arch.^ 407. 

Plexus, sacral, of Bizards , , . 370 
Piotosus arab 338 

Plusiotis aurora, var. . ' . ' . . , ISO 
Plyctolophus triton {Te4%mi) . .■ 490 

Pneumatic duct of fishes .... 210 
Podargus papuensis, cf' C, , 493 

Podisclmus terisandor, 130;' ago- 


' nor, 130. 

Polyacanthus, Cim. # YaL^ 141 ; 
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eu'iraniiH, Cmi Sc VaL, 152; sig- 


iiutus, €fnMk, 15». 

,Pt:»iYachu.-i luargim'collis .... ‘lOil 
Pi^lycysl'iiia, rmnarks on .... 28B 
Ikjlyerguy rufrNCtniH (PJ. XVII.), 

2'i<r) ; slaves of, 252. 

Po’ly]>leriis 209 

Ik ) 1 y sit,) 1 n ell a siriti I ,.opt in ctal a , 1 1 t;i- 
clens :iii ........ 411 

■Ikalyzoa, obsorvationa on British . 479 
Peuiifiliolyxophrys ])i.in!eea, ArcZ/et* 205 
Pos'l'iliyrio melanapterus . . 420, 505 
I’ul.eriocrimis ....... 53 

Pres ideit iX A nniversary Address 
, for 1870, 201; for 1877, 385, 

.rriodon, ear-bones of 288 

Priopsirt jirg’vroMoini, (kv. Val, 
(Onoie) M3 


rristolejas, Jerdori, 130, MI-; fas- 
ciaiaisJ/Zee/r., 144 ; nrulabarhnis, 
Gimf/i'.il 44 ; uiarginaius, Jerdo??., 

144,. 

P,rosili(,‘eosa,eler eonvoluiits, 42 ; 
:ini!(,‘X«s, 42. 

Froiainccba, |:)rbnitlva 433 

Brolista, llaecbers vit'W of . . 201 

‘Proiogenes •priinordialis .... 428 
Proi.o.iaonaw liuxleyi, 418; amyli, 

‘ 11 , 8 . 

Prot.oiiijxji aiirantiiiea .... ‘'128 
pHentboribussis, .Biaek, (ftnoie) . 139 
PseiKleclieneis s'tilcalaie, M^Gldl. , 352 
Pseiidoinbrjo of Ecliiuodcrms, rc- 

I nark on 55 

Psoudetropliis, Bhe'k. (ftnoic) , . 141 

Pseiidoutropius acutirostrls, 

347 ; aiborinoides, Bloofh 347 j 
garua, Hum* 347 ; goong- 
wm’oo, BifJcm, 347 ; longitnanus,, 
G'imik (i’tiiol'.e), 34,7 ; rnogalops, 
Gmtk (ftnotiO, 3-17 ; MItolu’illi, 
Gihdk itinoi^), 347; munus, 
if. i?., 347; Bykesii, Jenlon^yZ^I ; 
taakri‘(*, 347. 

P8eiid(dmginis, iiM;. {ftnote) .■ . 341 
i’'Hen(locbla«iyM pnidla ' . . , . 393 
Pricudogyps airieinniH, gcog. diBfcrib, 
of 1,1 ; map allowing range of, 
id.V.,; bengalonsis, geog. diatrib. 
of, 11; map' showing range of 

in. T. 

Pscxidorea, ear-bones of . . . 187 
Psevtdoscicena, Blee'k. (ftnote) . . 140 
PsetidosiluruB, lUeek. (finote) . 342 
.PaoLidosijiongasiiis, Bleeh. (ftnote) 343 
Psolus epliippifer, Wy* Thomson^ 

61 j oporcnlatus, 61.^ 

Pte,ra,.ster, develop, of 56 ; militaris, 

73 . ' 


Pago 

Ptei'ocryptca, Peters (ftnote) » . 342 

PtevodactyliiB, bones of skull, com- 
piiriaoiis of 90,91; cerebral cavity 
of, 87 ; liind limbs of lOI* ; how 
grouped, 84 ; Koebii, patagial 
ineiubranes of 103 ; longirostris, 
brain of 87 ; longirostris, corn- 
parisou of bones of skull of, 90 ; 
long! rostris, vertebral colmnn of 
94- ; scolopacieeps, skull of 90. 

Meropua, malleus of low type . . 1S6 

Ptiloiiopus aurantiifrons, 503 ; co- 
roniilatus, 320, 503 ; iozonus, 

503. 

Piilorhis alberti, 501 ; inagnifiea, 

501. 


Ptilotis analoga, BAclhenl). , . . 497 

Pyxidicula operoiilata, Ehrenh. . 394 

Quadrula symnietrica, . 395 

Quinquelocuiiua fusca, Brady ; nu- 
cleus in ........ 4-11 

Budiolam, Cienk. on Collosphffira, ■ 
4-20 ; llaeckcrs observ. on struc- 
ture of 426 ; remarks on, 288. 
PnlUna plurabeivoiitris, JFalL . . 505 

Ellina, Bleelc. (ftnote), '341 ; Bii- 
clniiiani, Bleeic, (ftnote), 346. 
Enpbidioplu'ys elegans, 296 ; viri- 
dis, Archer^ 297. 


Eectes ferruginea, Bp. . » . 317, 4-09 
Ehairiphorhynchus Bucklandi, co- 
racoid of 98; GfCinraingf com- 
parison of skull of 90. 

Ehiuogryphus aura, geog. distrib. 
of 21 ; map showing range of 
Id. VI, ; californianus, geog. 
distrib. of 24 ; , map showing 
range of PI VII. ; falklandiousj 
geog. distrib. of 24 ; map show- 
ing range of PL VI. ; perniger, 

, ' geog. distrib. of 23 ; urubitinga^,' 
geog, distrib, of 24- ; map show- 
ing range of PL VIL 
Eluno'seion, 'Gill (ftnote) ' . . , 140 


Ehipicliira gularis, Mull . . , . . , ‘498 

Rhizocrimis lofotcnsis, Bars . . 54 

Ehizopoda, H'erlwig and LosseBs 
nerms Carpenter’s definition of . 390 

.Sclmko’s liypothetical descent 

.of 412 


Eliombosternus aiitennatuSj 
sp. n., 460 ; gracilicornis, Baly^ 

&p. n.f 461 ; , sulphuripennis, 
Sttffr. MS., 459., 

Ehopa.locem, on the male genital, 
armature of . ' . , . ... . 195 
Ehynchobdtila, C«?j. cf‘ Pal , . 14l 
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Bliynelbobdolla aouleata, Bloch, 1 40 j 
aculeata from mud, 314 ; aval, 
BlMchn, (ffciiote), 1.49 1 ocolluin, 

€'Uv> i\ Vat (fluoto), 140 3 ori- 
entalis, BL ScIuk (ftiiolo), 149. 
Bhyiieliobdcllidt'O ...... 141 

Bhjiicliocyou, millions of . . . isO 

Bhyparida, Bal^i^ ...... 473 

— — maci'ilicolUa, Bal?/, fip. w. . 473 
Bliytidoceros ruficolHs . . 314, 493 

Ilhytina, malleus and incus of . . 188 

BitaBueliaiiani, JBleelc., 346 ; elivy- 
sea. Bap, 346 ; criicigei*a, Qilmth. 
(ffcnote), 346; hastota, VaL, 

346 5 pavimentata, VaL, 346. 
Bollestori, George, on the preliisto* 
ric British Sas ..... . 108 

Eomanes, G. J., account of new spe- 
cies, vai'ioties, and monstrous 
forms of MedusiO, II. .... 190 

Botalia, observations on . . , .413 

Saccohranchiis ..... 205, 209 

a true amphibious fish, 211 ; 

circulation of, 207 ; fossilis, air- 
sacs ' of, 204, 205 ; niicroccpha- 
lus, UilntK (ffcnote), 349 3 ^ri- 
eropis, Qilnth., 349. ' 

Saceolobium retusum 374 

8acral plexus of limrds . . . .370 
Balenia, sp., obtained by ^ Clmilon- 
ger’ expedition, 47; varispina, 

47. 

Sarcodo, Pujardin^s definition of . 262 
Barcode organisms, recent 
seai'chos among, 261 j second 
notice of, 385. 

Sarcorliamphus SDqimtorialis of 
Sharpe, doubtful, =s?S. gryphus, 

,18 j gryphus, geog. clistrib. of, 

'18; map showing range of, 

B.L 1 

garaiafmbnstroftiti'OS of .... 190. 
Sauroceplialus, comparison of tooth- 

structure of . 93 

ScarabseidiB, new species of, from 
Central America ■ ..... 120 
Schilbeichthys, Biesh (ftnote) . 342 
Schilbe pabo, Bphes (ftnoto) . * , 348 
:Soi»na ' . , . ' . . , . . ' . . . 140 
— albida, Cm. ^ Val , ' 145 $ 
.aneuB,,' JBIocA 145; axillaris, Ct 
■ #.r., 145 3 Belengeri, 0,-^ K, 
445;' Bleekeri, Bap, 145; ca- 
„ ' runa, C. : K (ftnote), , 145' ; ' ca- 
,rutta, <7.''J'F,,1463' coitor, ifam. 

145;J,„0Uja, M.rB., 145?' 
diacanthus, Zacep., 145 ; glau- 
cus, Bay, 146; maoulata, ML 


JSchti., 145; mticulnti!i. Gray 
ICardw. (ftnote), 145 ; niiiiss, 
iMOi'p., l'l'5; imsuH, Bieimi. 
(ftnote), 145 ; ossmw, Jlrr//, 1,-16 ; 
soruiluctuoHa, C. 4'- C., '14:5; winn, 
a 4;/:, 145; Yoglcri, MBch, 145. 
Beimnidm 1 15 

Beimnoides nsper, Mh/lh (ftnote) . M-5 
Scimnojis, (rill (ftnote) , . , , 1-tO 

Sciurus, inalleuH of ..... 180 
Bcriipocclkiria ferox, 4-80 ; Mm,*«n* 
drei, 480; ser uposa, H. XXIlt, 

479 . 

Scythrops novre-hollandiic, Lath, . 492 
Seeley, H. G., on the organization 
of tho Ornitliosauria .... 84i 
Sharp, I)., descrip. of new specie's 
of boetlos (Scarahieidsn) from 
Central America ..... 129 

, observations on the rcHpira- 

tory action of the cariurorons 

■ ’wator-bectles (Dytiseidie) , . . 161 
Sharpe, B. Bowdler, (umtriliutions 

to the ornithology of New Gub 
nca, Part I., 79; Pt IL, 305; 

Bt. HI., 457 3 Pt.lV.,486. 

— — , desmdption of a new Horn- 
bill from tlio iBlatid of Biumy . 155 
— notes on collection of birds 

■ from S.E. Now Guinea . . , 79 
, on a new species of Goshawk 

from the island of Johi , . . 4(^7 

, on tho colhxition of birds 

brought by Mr. Oct-aviuB C. 
Stone from, S.ltl, New 0 uinea . 486 
, on orniG’iolog. coll, forrawi 
by Dr. James in S.B. New 
Guinea and Yule leland . . . 305 

Sheat-fishes of India, 338; air- 
vessel subsorviiuit to lunring, 

338 ; resort to muddy wiiiurs "♦ 339 
Bicydiope, Mkfd\ (ft-not,4,i) . , . btO 

Sicydium, (I if F,, 140 ; faseiui’um, 

Bmj, 148 1 griHcmm, Dap, n, m, 
(ftnoto), 149, 148. 

■Sicyopterus, Ob' W (ftnote) *, . 140 
Silonia diapMna, Smdm. (ft'iiote), 

346; lurkla,' (ftnote),, 

350. 

Silundia gangetica, Cmh f Fal, 

350; Sykesii,',.Dfi;/. 840, 

Silurichthys, Mkek. (ftnote) . . 842 

Bordmoroi, Mlpth (ftnote) . 340 

■ Bilurid®, geog. clistrib, of . . , 338 
|, Silurodes, Mleek (ftnote) . . . 3:12 

' i resort of, 209 ; swim-bladder 

of, 210 ; wounds from spines, oft „ 

, ^ 340. , 

. ' Bilurus anasiomus,, f Fal ' 
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Pngo 

(tljiotr), y48; iiTigiulljU’is, 

.wfl (fl.uute)^ Jity'; ar.u)iuB, CL 4’’ 

!\ (flnoii'), f‘] 18 ; 'bnirmilms, 

Ciloek (lltiui.c), l)iw,TmliUH, 

SivaJnh'. Jii'p)' 

Ham* .llitviu ({liu'vto), ?M8 j ca- 
iiius, i/. il (lUiok);, Ibl'B; 
<*hot‘'kni, .//, '.B* (ilnoy*)^ ;M-8; 
ihtvicri, Gbvfj/f (jliu")k),3r>0 ; du- 
(la, .//. //. (Jlnoii'), :,W8; Dtikaij 
Ikiij (ftnoio), 348 ; giants, 270 ; 
indicus, C. b'* K (ilnotc), UPS; 
Itniiglnir, Jleekel (ftiiote), 1^4-8 ; 

Smalm\ (I'tnote)^ 849; 
iniei'occpliulus, (I cf VL (ftnotc), 

848; MOlleri, (ftnote), 

848 5 mysoTOUH, (/. ^ r.(ftnofce), 

848 ; Bitigio, JL .B. (ibiote),'. 

840; 'wallagOj 61 if V. (ftiiotoj, 

84-8. 

Bircniuj ossicnla aiulitals of . , , . 188 
Sisor 'rbiibdoplioriis, Jiam- Btw'/i, . 350 
Skull of t'lio ])reliiBi';owo Briiish Siis, 

Prof llolieston on (abstraoi) . 108 
Sloilis, oar-bones of . , . . . 188 
Sniitb, Bdgar A,., doscript of Aean* 
tharaolma wsrabiHaj a new form 
of Ophiuridai 335 

Solanocrimis eoslatnsj 454 j J^goid, 

4f5‘4 s scrobkulatiiBj 454. ' , , , 

Sorex, 'inallms of . . v 186. 

Soutli-east New (liiinea, birds of . 79 
SpartiHj Mum, (Onote) .... 14-5 

S|dji:LTOpIiyina, iif////, ,478 

— Siiiioni, /irt'6/, .sp, , . , 479 

Spbeeot‘bi‘res liavivoritris, 600; Sal* 
vadorii, 500. ^ ■ 

Sponges, 'Ci’ueiacoa living witbin 506 
Spongi(H)l.a vennsta, Ds llami^ PI. 

' X'XlT. ........ 506 

Sqnatarola belvet.bja (L.) . . . 320 

Stellifop, i'Utu (llnote) .... j.dO 

Sterna melananelHwi, Temm, ,■ . 505 
StiDldidtaeks, Irisb, Prancis Day 
on, 110 ; 15-sinnod, Oontdi’e ro- 
^ sowks OE' (loYelop. of (ftooto), 

111. , , . , ^ , ■ 

Stone, eolleotocl ■ , 

by . . , . . > * ' ' * - 486 

Strix delicatulus, 49 ; flaimnea, 

490. ^ ■ ■ 

^ Strongylocentrotus nms , far 

■ sontn . . . . ' . . . ' . . 79 

Strongylogn,atbt!.s ' tostaeeus (PI,. 

Xm) . . ,',258 

Strongylus commntatusj 45 j tetra* 
cantfrae, ,45. 

Sus andamanensisj 108,109; bar-' 
batas, 108, ' 109 ; oriatakis, 108, 

Ijim. lOPEK,-- ZOOLOGY., YOL. XIII. 


100,;^ Icueoniystax, 108; on ibe 
prt‘hiid.(»ric Britisli, 108 ; scrof'a, 
var. doniesticns, 108; scrofa, 
var. ferus, 108 ; vcrriieoHiis, 108, 

109, 

Symii torotoro, Xm, ..... 
Synaptula vivipara ..... 
Synwicus corviniiB, Clould . . . 

Tadorna r'adjali, Q-mii. . . 321, 
Tagiadcs ealligana, 197; layata, 

197. 

(Talegallus fusoirostris, Salvach 
Talpa, inons of . . . . . . . 

Tally sipt era galatea, 312; inicro- 
rhyncha, Sharpe^ sp, n., 311, 
493 ; Sylvia, Qoukl^ 493. 
Ta-pe-worms of Porpoise . . . 

Tatusia, ear-botics of . . . . . 

Tegumon of .Lepidoptera .... 
Torilkis Dtiboniayi, Mali/, fk sp, . 

foveolatus, Balp, vk sp, , . 

perplexus, Mak/^ n. s/n , . 

sqnaniosns, Mak/^ %, * * 

-- — vittatns, sp, , . . 

Tbalamopbom ....... 

- — how distinguislied from He- 
liozoa, 388 ; perforata and im- 
porforata, 389. 

Thaunianiias omcifera, Momams^ 
n, PL XT., 190 ; hcHcobo- 
strycha, Mommes, n, sp,, PL 

XV., 190. 

Tbauniantis alirls, IFesL 8*,==^. 

S jeiidaliris, 115 ; pseudaliris. 
ull.f it, sp,, 115, 196. 

Thick -walled oysts of Oienk. . . 

Thomson, Sir 0. Wyv., notice of 
new living crinoids belonging tio 

the Apiocrinidm 

* , notice of somo peculiarities 

in the mode of propagation of 
certain Echinoderms of the 
soulihoni sea 

Thyridinni, sp.,. closely resembling 
Antichira gratioaa 

— ^ liidicana, Mmnmes, n. sp. (PI. 
XT.), 194 1 ' oligoplocama, 
mmes, n,' sp, (PL XT.), 194; 
poly diadem ata, MomamSf n. 
(PLXT.),,m 
Tigrisoma helibsylos 
Todopsis Bonapartii, 31B, 

'498; oyanocephala, 498. 
Tolypeutes, ear-bones of . ' ’ 
Totanus brovipes, .0#©. ' . . ^ 

Trematode parasites from' the Dol- 
phins of the 0anges . . . 

'44^ 



530 




Page ^ 

Tiicliogaster, Bloch . , . . . 141 VenuHVs ilower-bnsket, sikhIch' <">i‘ 
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300,191 pclli, 10 ; iiiouaclnis, geog. Ois- 
Trieliopodus bejeos, IZ". 2 /. (ffcnote), irib, ol‘, 2 ; map wbowiiig vmige 
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or absence of . no.' , 
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